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STANDARD ABBREVIATIONS 


A Add to Register 
AAR Operand 2 Address Register 
ACC Access 
ALD Automated Logic Diagram 
ALT Alter 
ALU Arithmetic Logic Unit 
AMP Amplifier 
APL Advance Program Level 
APLD Alternate Program Load Device 
ARM Armature 
ARR Address Recall Register 
ASNMT Assignment 
ATCH Attachment 
ATT Address Translate Table 
ATTN Attention 
BAR Operand 1 Address Register 
BCA Bit Count Appendage 
BIN Binary 
BM Bill of Material 
BSCA Binary Synchronous Communications Adapter 
BSCAR BSCA Address Register 
BSCC Binary Synchronous Communications Controller 
BSM Basic Storage Module 
CAR Carry 
CARR Carriage 
CCP Communication Contro! Program 
CE Customer Engineer 
CHAN Channel 
CHK Check 
CLK Clock 
CONDA Condition A 
CONDB Condition B 
CPS Cycles Per Second 
or 

Characters per Second 
CPU Central Processing Unit 
CR Condition Register 
CRR Condition Recall Register 
CRT Cathode Ray Tube 
CRTAR CRT Address Register 
cs Cycle Steal 
CTRL Control 
CURAR Cursor Address Register 
CYC Cycle 
D. Depress and Release 
DA Display Adapter 
DBI Data Bus-In 
DBO Data Bus-Out 
DCF Disk Control Field 
DCP Diagnostic Control! Program 
DDCF Disk Drive Control Field 
DDCR Disk Drive Control Register 
DDDF Disk Drive Data Field 
DDDR Disk Drive Data Register 
DEC Decimal 
DEV Device 
DFC Dual Feed Carriage 
DFCR Disk File Controi Register 
DFDR Disk File Data Register 
D.H. Depress and Hold Until Next Non-Decision Block 
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STANDARD ABBREVIATIONS (continued) 


DIAG Diagnostic 
DIG Digit 
OISP Display 


DPF Dual Program Feature 

DRAR Data Recorder Address Register 
DRR Data Recall Register 

DSD Disk Storage Drive 

EC Engineering Change 

ECA Engineering Change Announcement 
ECC Error Correction and Checking 


EM Emitter 
or 
End-of-Message 
End-of-Forms 
Equal 
Field Bill of Material 
File Control Unit 
Feed 
Field Engineering Automated Logic Diagram 
Field Engineering Maintenance Manual 
Field Effect Transistor 
Field Feature Bill of Material 
Fault {solation Program 
Fault Test 
Function 
Forward 
High Density Buffer 
Hopper 
Instruction Address Register 
Integrated Communications Adapter 
Incrementer 
Indication 
Inject 
Invalid 
Instructions 
Interrupt 
interface 
Input-Output 
Initial Program Load/Program Load Key 
Initial Table of Contents 
Thousand 
Length Count 
Local Communications Adapter 
Ledger Card Device 
Load CPU 
Length Count Register 
Length Count Recall Register 
Local Display Adapter 
Load 1/O Register 
Locate Line Address Register 
Line Printer Data Address Register 
Line Printer Image Address Register 
Lines Per Minute 
Local Storage Register 
Level 
Meter 
Machine 
Magnet 
Message Buffer Address Register 
Miscellaneous Equipment Specification 
Multifunction Card Unit 
Microinstruction Address Register 
Microinstruction Control Register 
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STANDARD ABBREVIATIONS (continued) 


MLC Machine Level Control 
MOSFET Metal Oxide Semiconductor Field Effect Transistor 
MPCAR MFCU Punch Data Address Register 
MPTAR MFCU Print Data Address Register 
MR Manual Routine 
MRDAR MFCU Read Data Address Register 
MS Main Storage 
MSAR Memory Storage Address Register 
MST Monolithic System Technology 
MTODAR Mag Tape Data Address Register 
NL New Line 
NO-OP No Operation 
OP Operation 
OVFL Overflow Register 
P Probe 
PAIR Product Analysis Incident Report 
PCAR Printer Command Address Register 
PCH Punch 
PDAR Printer Data Address Register 
PEB Printer Electronic Board 
PMR Program Mode Register 
PRG Program 
PROC Process 
PS Power Supply 
PSR Program Status Register 

or 

Program Support Representative 

PRT Printer/Print 
PTY Parity 
PTX Photo Varistor or Photo Transistor 
Q Q-Code 
REA Request for Engineering Action 
RECOMP Recomplement 
REG Register or Registration 
REL Release 
REM Remove 
REQ Request 
REV Reverse 
RD Read 
RPQ Request Price Quotation 
RTN Routine 
SAR Storage Address Register 
SCP Store CPU 
SDR Storage Data Register 

or 

Store Data Register (5415) 

SEL Select 
SIAR S!OC Address Register 
$10 Start 1/O Operation 
SIOC Serial Input/Output Channel 
SLD Solid Logic Dense 
SLT Solid Logic Technology 
SMS Standard Modular System 
SNS Sense |/O Register 
SPN Spindle/Disk Drive 
SPR Storage Protect Register 
SR System Reset 
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STANDARD ABBREVIATIONS (continued) 


SSW 
ST 
AR 


TEMP 


Sense Switch 

Store Register 

Storage 

Switch 

Sense/Inhibit 

Timing Analysis Program 
Terminal Block 
Temporary 

Test False 

Test 1/0 Device 

Track 

Test 

Universal Character Set 
Vertical Forms Control 
Variable Frequency Oscillator 
Index Register 

Index Register 1 

Index Register 2 

X Read 

X Write 

Y Read 

Y Write 

Inhibit 
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SYSTEM/3 MICROCODE LEVELS 


3340-5412 
3340-5415 
E 


rra62[ecazsio1 [Fas [ec [FAB [EC 
fara jecezsoea [rar [ec [Far [ec 


3344-5415 


FAQ-2 EC825144 
FA6-2 EC825101 
Eca30242 


FA6- 
FA?7- 
3 


BSCC-5415 
FB0-3 | £C572305 
3277-5415 


DA/LDA-5404,5408,5412,5415 


FC7-3. | €C572306 | FC7- | EC 


MLTA-5410,5412 
Fr02 _[€C577027 
MLTA-5415 


ecezaa0e [FO 


NOTE: These are latest levels as of 7-1-1978 


SYSTEM/3 CPU ERROR LOG FORM NUMBERS 


TYPE FORM NUMBER 
5404/06 G229-8005 
5408 G229-8041 
5410 G229-4075 
5412-B G229-4450 
5412-:C G229-8097 
5415-A/B G229-4098 
5415-C/D G229-8091 


OSCILLOSCOPE SERVICE AIDS 


BABYSITTER (Single Sweep Mode) 
cates the sensing of a pulse of predetermined amplitude. The trigger level is generally 
jo % of the expected pulse amplitude. 


1. To set the trigger level 
CHANNEL CONTROLS 


CH 1 VOLTS/DIV Determined by desired pulse amplitude 
CH 1 INPUT GND 
MODE CH1 


RIGGER NORMAL 


-EP CONTROLS 

HORIZONTAL DISPLAY A 

A SWEEP MODE NORMAL 

A&B TIME/DIV 50 msec 
A-TRIGGERING 

SLOPE + 

COUPLING DC 

SOURCE INT 


the dot to the desired trigger level on the screen with the CH 1 position control. 
ust the TRIGGER LEVEL CONTROL to give a sweep. Reposition the dot to the 
base line on the screen. 


2. Single sweep operation 
CH 1 INPUT DC 
A SWEEP MODE SINGLE SWEEP 


Check trigger level by arming the scope by depressing the reset button and its green light 
will come on. Move the spot up and check to see that a sweep is triggered when the trace 
reaches the preset level. The light will be turned off by a sweep and must be reset to arm 
the scope. 


Reset the dot to your base line, arm the scope and place the channel 1 probe on the point 
you wish to monitor. 


SHOOT THE MOON 
Used to indicate the presence of a single high-speed pulse of a definite amplitude. 


The calibration and setup is identical to the BABYSITTER except that the ASSWEEP MODE 
is NORMAL and the trace is out of focus to enable it to be easily seen. 


LAYED SWEEP 


A-Sweep is Triggered Delay times out 


| B-Sweep is triggered 


1. Display the desired trace with HORIZONTAL DISPLAY on A. 
2. Set B-SWEEP MODE to B STARTS AFTER DELAY TIME. 
3. Set HORIZONTAL DISPLAY on A INTENSIFIED DURING B 
Adjust the DELAY-TIME MULTIPLIER until the intensified portion of the trace 
starts just before the desired pulse to be observed on the trace. 
Pull DELAYED SWEEP KNOB out and adjust the B-Sweep to display only the intensified 
pulse desired. 
5. Seta SWEEP LENGTH to B ENDS A. 
. Set HORIZONTAL DISPLAY to DELAYED SWEEP B 
7. The DELAY-TIME MULTIPLIER may now also be used to analyze other pulses on the 
trace. 
If the B-trace is unstable: 
a. Set B-SWEEP MODE to 8B TRIGGERABLE AFTER DELAY TIME 
b. Adjust the B TRIGGERING CONTROLS for a steady trace with the B TRIGGER 
SOURCE on INT or use an EXT TRIG for B. 


io) 
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CHECKING PHASE ROTATION WITH AN OSCILLOSCOPE 


Phase rotation can quickly and easily be checked with an oscilloscope using only one 
probe by using the “line” sync feature of the 453 (or equivalent) scope. 


Use the following procedure: 


1. Attach a 10X probe to Ch1 input. Use appropriate thread adapter and high voltage 
probe P/N 1749249 or 1749250. 


Set Ch1 input coupling to AC, Volts/div to 10. 
Set Mode switch to Ch1, trigger to Ch1 only. 


Set sweep to 2ms/div. At this sweep speed each horizontal division represents approxi- 
mately 40°. 


5. Set a Sweep Mode to normal, Level to zero (0). 
6. Slope to plus, coupling: AC, Source to LINE. Center the sweep horizontally. 


Probe each of the three hot poles to find the one that gives a waveform starting on the 
leftmost side of the screen at the center horizontal line and going plus. 


The pole giving the waveform starting at the left edge of the screen or zero degrees is the 
reference phase. 


From the reference phase probe the next pole counterclockwise. If the positive-going 
waveform begins 120° after the reference phase, phase sequence is correct. If phase 
sequence is not correct, the waveform will not start plus until 240 degrees after the first 
phase. . 


On a correctly phased receptacle, probing each hot pole in sequence counterclockwise 
will easily show the 120 degree difference and correct sequence. 


Note: See General C.E.M. 269 which shows the one case where the phasing may be 180 
and 90 degrees rather than 120/120. 
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SCOPING FOR NOISE 


Electrical noise on the frame or ground of data processing devices can be a source of in- 
termittent problems. The effect that this noise has on the machine is largely determined 
sse time or the frequency characteristic of the noise. At low frequencies, such as 60 
s, the noise is seen as common mode noise. That is, the noise causes a gradual shift 
Pe reference point (frame). The signal is referenced to DC ground. The DC ground or 
frame is fluctuating with respect to true ground or ‘0’ voits potential. However, the signal 
is still +3 volts above frame potential. 


Static or any sharp transient noise behaves quite differently. Since frequency is directly 
related to rise time, this noise is treated as a very high frequency disturbance. The imped- 
of each leg of this same circuit will appear differently to this type of noise. This can 
inxy a higher voltage to appear on one leg of the circuit than the other. The resulting 
ntial difference between input legs can cause the circuit to malfunction. 


In order to see the significant noise on a system ground, a special scoping technique is 
used. Both probes of a dual trace oscilloscope should be connected to the same point. The 
sensitivity of each probe input is set to the same level. Now, by inverting one channel, 
and adding, all low frequency ‘common mode” noise disappears. Both channels being 
““identical’’ has caused the lower frequency noise to phase out. 


t both channels are not identical. The invert circuit on channel two of the scope has an 
‘tional circuit not present on channel one. The time delay in the circuit is very minute. 
B this small difference that prevents the very high frequency noise from being phased 
out. What is now displayed on the scope is only noise that can significantly effect the 
performance of the machine. 


An energized AC power line can be scoped directly as well. The AC voltage (low frequency 
“common mode’’) does not display on the oscilloscope but any relatively high frequency 
noise does. Exercise extreme caution when probing AC power conductors. Use of HV 
probes P/N 1749249 and 1749250 is recommended. 

Scoping for noise in this way should be coupled with experience and knowledge of the 
test gear. A coincidental failure of the machine and an observance of noise on the scope 
can effectively be captured with the use of an event recorder. This is often the only way 
of proving noise is a problem source. 
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ESD (5404) 
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Point 1 
Point 2 
Point 3 
Point 4 
Point 6 
Point 7 


22 inches from floor center of cover 
22 inches from ftoor center of cover 
22 inches from floor center of cover 
Center of cover on modesty skirt 
Center of attachment board 

Center of top file 


ESD (5408) 


5213 


Enclosure 


Point 1 
Point 2 
Point 3 
Point 4 
Point 5 
Point 6 
Point 7 
Point 8 


22 :aches from floor 
22 inches from floor 
22 inches from floor 
22 inches from floor 
22 inches from floor 
22 inches from floor 
22 inches from floor 
22 inches from floor 


co 


center of 5444 cover 

6 inches from edge 
center of modesty skirt 
6 inches from edge 
center of Cover 

center of Cover 

center of cover 


6 inches from corner 
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ESD (5410) 


5203 
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Point 1 
Point 2 
Point 3 
Point 4 
Point 5 
Point 6 
Point 7 
Point 8 
Point 9 


22 inches from the floor center of cover 

22 inches from the floor center of cover 

22 inches from the floor 6 inches from edge 

22 inches from the floor center of modesty skirt 
22 inches from the floor 6 inches from edge 

22 inches from the floor 6 inches from edge 

22 inches from the floor center of cover 

22 inches from the floor center of cover 

22 inches from the floor 6 inches from corner 


ESD (5412) 


5471 


Point 1 
Point 2 
Point 3 
Point 4 
Point 5 
Point 6 
Point 7 
Point 8 
Point 9 
Point 10 


t4. 


9424 


22 inches from the floor center of cover 
22 inches from the floor center of cover 


22 inches from the floor 6 inches from edge 


22 inches from the floor center of modesty skirt 
22 inches from the floor: 6 inches from edge 


22 inches from the floor 6 inches from edge 


22 inches from the floor center of cover 
22 inches from the floor center of cover 


22 inches from the floor 6 inches from corner 


Center of Selectric 
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ESD (5415) 


5415 


5421 


Paint 1 
Point 2 
Point 3 
Point 4 
Point 5 
Point 6 
Point 7 
Point 8 
Point 9 
Point 10 
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5424 


22 inches from floor center of cover 

22 inches from floor center of cover 

22 inches from floor 6 inches from edge 
22 inches from floor center modesty skirt 
22 inches from floor 6 inches from edge 
22 inches from floor 6 inches from edge 
22 inches from floor center of cover 

22 inches from floor center of cover 

22 inches from floor 6 inches from corner 
Center of Keyboard 


CYCLE STEAL REFERENCE — PART 1 


(P) | 
DBO 
76 
Attach. ! 5415 
| CPU/chan. 
Ctk 70--00 
Priority 
Cycle steal request 
req. lines 7 latches 
B+P To roller 
display 7t 
i] 
1/0 LSR select 4 (/OLSR 2 
lines (2 of 5) 6 select 4 
7 Matrix 8 
16 


CPU Cycle 3411 1/0 Cycle 3741 1/0 Cycle 


clk 0 
CSR 3 Reset =. | 
3741 Priority latch 3 aes © 
Dev. adr. on DBO 
(/O LSR selected 


Clk 6 
CSR 5 a 
3411 Priority latch 5 


Dev. adr. on DBO 
(/O LSR selected 


\ 

\ 

1 

| 
=a 


—3741 and 3411 request an 1/O cycle. 
~—3411 gets cycle request granted (04) on DBO. The 3741 must wait. 


—3411 attach. sends 5 and 7 to select “MTDAR” LSR at clock 8. This will be 
repeated at clock 4 and, if necessary, at clock 0 and 2 (not shown in timing chart). 


—3741 again request an !/O cycle. 
—3741 attach. gets cycle request granted (30) on DBO. 
— 3741 attach. sends 4 and 5 to select “DSAR” 1/O LSR at clock 8 (clk 4, 0, 2 not shown). 


8 i=] =| 


Note: Refer to part 2 for other devices. 
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CYCLE STEAL REFERENCE — PART 2 


5444/47 RW ; DFDR 5404, 5406, 5408, 5410, 5415 
5445 ; ODOR 
DDCR 5415 
5445 ; DDCR 
DDDR 5410 
5448 RW : DODR 5408, 5410 
3410/11 ; MTAR 5415 
5203 (5213 on d LPIAR 5408, 5410, 5412 PCAR E6 5404, 5406 
Mod. 4/6 LPDAR PDAR E4 
$10C ; SIAR 5415 
SIOCc SIAR 5412 
sioc 5 | SIAR 5404, 5406, 5408, 5410 
3410/11 ‘ MTDAR 5408, 5410, 5412 
BSCA-1 : BSCAR-1 5404, 5406, 5408, 5410, 5412, 5415 
2560 PCH MPCAR 5415 
RD MRDAR 
2560 PRT ‘ MPTAR 5415 
2560 PCH .7 | MPCAR 5415 
2560 PRT MPTAR 5415 
5424 PCH RD : MPCAR 5410, 5412, 5415 
MROAR 
2501 CRAR 5415 
2501 CRAR 5412 
BSCC CAR - 1 5415 
CAR - 2 
MLTA SAB 5410, 5412, 5415 
BSCA-2/ICA BSCAR-2 5408, 5410, 5412, 5415 
DA/LDA CAR 5408, 5412, 5415 
DA CAR 5404 
1442 MPCAR 5410, 5412, 5415 
5424 PRT. MPTAR 5410, 5412, 5415 
129/5496 DRAR 5406 
2265 CRTAR 5406 
CUST. SYS.. 
3340/44 DODR 
DOCR 5415 
3340 DOCR 
DDDR 5412 
3741 DSAR 5408, 5410, 5412, 5415 
1403 LPIAR 5408, 5410, 5412, 5415 
LPDAR ¥ 
3277/84 CRTAR 5415 
5448 SEEK DOCR 5408, 5410 
5444/47 SEEK DRCR 5404, 5406, 5408, 5410, 5415 


~~ OOM a2 AWN Nw DD 
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MACHINE CYCLE DESCRIPTION 


Op 


1H1 


1L1 


Op-code moved from storage to op-code register. 

Q-code moved from storage to Q-register. ~. i 

Third instruction cycle when instruction uses no addresses. 
Establishes first operand address in BAR when first 
operand is indirectly addressed. 

Establishes high-order byte of first operand in high-order 
byte of BAR when first operand is directly addressed. 
Establishes low-order byte of first operand in the low-order 
byte of BAR when first operand is directly addressed. 
Establishes second operand address in the AAR when the 
second operand is indirectly addressed. 

Establishes the high-order byte of second operand in the 
AAR when the second operand is directly addressed. 
Establishes the low-order byte of second operand in the 
AAR when the second operand is directly addressed. 
Moves a byte of the second operand from storage, 
operates on it and returns it to storage. 

Moves a byte of the first operand from storage, operates 
on it and returns it to storage. 


Transfers one or two bytes of data to or from an I/O /\ ; 
ie 


attachment or device. 
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CPU BASIC TIMINGS 


fp ___— 152us ————______——— - : { 


Machine Cycle 


Clock 0 1 2 3 4 5 6 7 8 10] 
| ADOR | MiSC | COMPUTE | ADDR LO MOD | ADOR H! MOD | 
Load SAR 
b————— 680 ns ——_—___-—___-+} 
R/W Setect 


Data from Stor 


Store Pulse 


New Data to Stor 


LSR Bus Gating Yaoor \ 


' 
' 


aaa ry 
LSR Write fey i \ LO HI 
ERD Os L 
A Reg In-Gate FORCE 1 
poo 
B Reg In-Gate ,  USR SOR LSR LO LSR HI 


Comp A Reg 


ALU Output 
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INSTRUCTION CYCLES (FAST I-CYCLE) 


all instructions are executed at fast |-cycle speed. Certain instruction types require nor- 
rocessing speed. 


These operations that require normal processing speed include: 
e 1/0 and Halt instructions 


e The last cycle of a 3- or 5-byte instruction 


ertain time dependent diagnostic programs 
e@ Cycles during which program checks occur 


The following instruction cycle diagram shows the I-cycle, dummy half cycle, and machine 
cycle relationship for all instruction types. 


achine 


Oo Address Instructions 


1-Op 1-Q \-X1 1-X2 EA EB 


fi |-Op 1-Q 1-H1 1-L4 1X2 Vo Dummy EA \ 


Q 


ee 1-Op V wo) OV ot Voie Vo it2 ¥ Dummy V EA \ 


1-Op 1-O 1-HI $-L1 1-H2 1-L2 EA 
One Address Instructions (nonbranch) MvVI,CLi, TBN, 
TBF, SBN, 
1-Op 1-0 1X1 Vo Dummy EB EB and SBF 
ST.L_A, 
JS sop Voia Vo ua Vou V EB V EB \ scp, and 
LcP 


A SE SS EPS EE Pe SP PP AA A TAI STEERS 


One Address Instructions (branch) 


1-Op 1-Q {HT ¥ 1-L4 
LA and BC 
1-Op 1-0 t-H1 1-1 ( 
ra a a Rg SR RR SR A 
Command 
Instruc- 1-Op 1-0 i-R JC and CCP 


ET ee ee aie PR Ge EN 
1-Op Vv Dummy 1-Q Vo Dummy LR HPL, APL, SIO, LIO or SNS 


f 
nS DIME with 1/O busy 
HPL and 


APL -_/ \.0p  ¥ Dummy Voie v Dummy V I-41 ¥ Dummy ¥ooitt ¥ Dummy \ TIO 
J 1-Op V Oummy V i-a v Dummy V 1-X1 ¥ Dummy V TIO 
EB 1 Followed by 
fot a ea a ee a ee ee 
t-Op Vo Dummy 1-Q ¥ Dummy 1-41) ¥ Dummy 1-11) ¥ Dummy and SNS 


1Op Y¥ Dummy 1-Q Yo Dummy 1-X1) ¥ Dummy E81 Followed by EB—LIO 
and SNS 
lore. To tie off fast | cycies, jumper O1A—B3S2—J12 to O1A—B3S2-—008. 
This will cause the Model D to run like a Mode! B/C. 


SYS ~ 19 


MICROCODE AND IOS INTERFACE 


As 1/O devices have become faster and more sophisticated, microcode has come into wide- 
spread use as a communication interface between system programming and '/O devices. The 
major impact from a microcode failure is the inability of IOS to communicate with the 
device. 


(Example of 3340 microcode and corresponding disk !OS.) 

When device errors occur, 1OS can retry the operation and assuming successful completion, 
continue on. When an adapter check occurs, {OS can force a reload of the microcode (soft- 
IPL) and continue on. ff the error persists after three retrys, 1OS will cause a branch to a 
‘00° OP Code and force a process check. This will result in a red light indication and the 
interrupt Level 7 light on the console. 


HARDWARE INTERRUPTS 


Unexpected hardware interrupts on the System/3 Model 15 can also cause system symptoms 
that appear to be software failures. At system generation time a table is built for every device 
on the system. Each table contains numerous elements which can represent a function for 
the device to perform at execution time, when a function is requested of the device, the 
element is plugged with the address of the requesting task and the address of the active |OB 
(Input/Output Block). The requesting task may be a user program or the system itself. The 
{OB contains a description of the function to be performed. When the SIO is given to the 
device, the {OB is put in the wait state. When the OP END interrupt is received from the 
device, the active [OB is posted complete if the operation was successful. 


In the case of the unexpected interrupt, no information has been plugged into the table 
element. Upon receiving the interrupt, the interrupt handler determines the device type 
and goes to the appropriate table to get the task and 1OB information. System program- 
ming will check for a valid |OB address and, if none is present, will force a processor check. 
The PSR can determine the device that caused the unexpected interrupt. 
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INTERRUPTS 
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y interrupt can “interrupt” a lower priority that is in process (mod 12C/15 use P.M.R. 


sk to prevent this if wanted). When this happens, the low priority will continue when the 


high priority finishes. 
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for them. Then the highest priority interrupt occurs followed by any others. A high 


s occur following “interrupt poll’. if more than one device responds, the priority latches 


Interrupts, if enabled in an attachment (mod 12C/15 — current PMR must not have int. mask 
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CPU ERROR HANDLING 


The information below describes several common types of error conditions and how the 
software handles them: 


1. UNEXPECTED INTERRUPTS — 5415 
When an “‘10B” (1/0 command to a device) is initiated the device performs it’s func- 
tion and then causes an OP-END INTERRUPT which the “I10B” expected. If a device 
or attachment check occurs, it causes a pre-mature OP-END INTERRUPT but since 
the error can be explained the software simply posts a message (one exception is when 
the 3340 gets an attach. check; see STEP 3-B). However, if an "IOB” has not been 
activated for a device and that device OP-END INTERRUPTS, the software forces a 
00’ INV. OP. process check. The console lights show “INT LEV, 4, 2, 1 (7)"’ and 
memory location X'0102—0103’ has XX11 11XX XX1X XXXX. The CPU error log 
sheet should be filled out, memory location X‘0100—O10F’ recorded and a memory 
dump taken (if 3340 attach. caused the proc. ck., a CEFE dump can’t be taken — 
use stand-alone dump). A ‘‘PSR” can now analize this information to determine the 
cause. 


2. PROGRAM CHECK HALT — 5415 
The “PC” stick light halt has been changed on later program releases. An INV. OP 
(FF) process check, forced by software, will occur instead of ‘‘PC”’ halt. 


3. MICROCODE ATTACHMENT CHECKS — 5412 and 5415 
If an error occurs tn a microcode driven attachment the microcode is reloaded. The 
table below shows various attachments and how they handle re-load. 


MICRO CODE 
RE-LOAD TRIES 


DEVICE 


3340/5412 

B) 3340/5415 

C) 3277/5415 

D) DA/5404, 5408, 
5412, 5415 

—) BSCC/5415 


RESULT IF UNSUCCESSFUL 


1— halt 
iNV. OP (00) process check (see step 1) 
Ld or 5E halt 


Y6BL halt 
Y6NO halt 
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CONSOLE DISPLAY PANEL 


System/3 
Model 


Identification 


Information Displayed 


Contents of storage address register (on Model | 2C and Model 
15, SAR DISPLAY toggle switch must be set at SAR) 


Contents of register selected by setting of LSR DISPLAY 
SELECTOR switch 


OP RIG Contents of the op register 
Q-REG Contents of the Q-register 
AND (logical and) 


AH ALU CTL 
OR Qogical or} 


A-REG Contents of the A-register 
ALU OUT Output of the ALU 
; 


COND REG 


Contents of the B-register 


The state of the following ALU controls: 
DIG CAR (digital carry) 

DEC (decimal) 

Rt COMP (recomplement) 

ADD (addition) 

SUB (subtraction) 

TEM CAR (temporary curry) 


Contents of ATT 

(The ATT displayed is the active ATT register unless the alter’ 
display ATT function is being used. in which case the addressed 
ATT register is displayed. An ATT is always selected and 
displayed here regardless of whether the contents are being 
used.} 


The contents of the condition register are displayed as follaws. 
BIN OV} (binary overMow) 
TH {test false) 

DEC OVE (decimal overflow) 

HI (high) 

LO (low) 

1Q fequal) 


Cycle steal assignment is displayed as it is presented to the 
H/O devices on the 1/O interface. 


Interrupt level, indicating which 1/O device is interrupting the 
program. Level is displayed as a binary encoded value. Inter- 
rupt level 0 is indicated as no light in any of the 3 interrupt 

level code bits and the INTERRUPT CYCLE light on. 


PMR/INT Program mode register (PMR) and interrupt level. The PMR 
displayed is the active PMR unless the alter/display EMR 
function is being used. in which case the addressed PMR is 
displayed. 
Interrupt levels are indicated as follows: 

Interrupt Level Indicators On 


0 INT LIV 


i INT 1 
2 INT 2 
3 INT 3 
4 INT 4 
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CONSOLE DISPLAY PANEL (continued) 


Strip System/3 : 
Number Model Identification Information Displayed 


1s PMR/INT (Models A Program mode register (PMR) contents und binary encoded 

and B) interrupt level. The PMR displayed is the active PMR unless 

PMR (Models C and D) the alter/display PMR function is being used, in which case 
the addressed PMR is displayed. 
Interrupt level is displayed as a binary encoded value. Inter- 
tupt 0 is indicated by no light in all 3 interrupt level code bits 
and the INT LEV light on. (On Models C and D only, the 
binary value displayed on the INT 1, INT 2. and INT 4 lights 
below the MACHINE CYCLES lights serve as the interrupt 
level code bits.) 


8 &.10.12B | PROC CHK The processor checks are displayed as follows: 
l 


VO LSR: 1/0 attachment made an LSR selection error. If 
USR F1 or LSR E248 not on, the LSR is associated with the 
1403, 1442, $203. or $424. 


LSR EL: The output from the 3340. 3741 (PL), or BSCA-1 
LSR contained a parity error. 


LSR 12: The output from en LSR associated with an 1/0 
device is not listed for LSR EL. 


LSR HI: High-order (leftmost byte) of ESR output has parity 
error. 


LSR LO: Low-order (rightmost) byte of LSR output has 
Parity error. 


SAR HI: High-order deftmost) byte of storage address register 
has parity error. 


SAR LO: Low-~rder (rightmost) byte of storage address register 
has parity error. 

INV ADDR: Storage address register contains address that 
exceeds installed storage capacity. 

SDR: Storage data register has incorrect parity. 

CAR: Carry trom ALU is wrong. 


CPU DBO! Processor tried to send data with incorrect parity 
to an 1/O device. 


OP/Q. Incorrect panty in op-code register or Q-register. 
INV OP: Invalid op code in op-code register 


CHAN DBO: CPU sent data with correct parity to 1/0 
device, but 1/O device received data with incorrect parity. 


INV Q: Invalid Q-byte in the Q-register. 


DBI: CUP received data containing incorrect parity from an 
[/O device. 


A/B: A or B register has incorrect parity. 
ALU: ALU output has incorrect parity. 
12C. 1S PROC CHK The processor checks are displayed as follows: 


1/0 LSR: Selection of an LSR by an L/O device was not 
performed correctly. 


LSR: Parity is incorrect on the output of the LSR. 
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CONSOLE DISPLAY PANEL (continued) 


System /3 
Model identification information Disptayed 


12C, 15 PROC CHK SAR ATT: Parity is incorrect in the storage address register or 
(continued) in the ATT register located in the processing unit. 


MSAR: Parity is incorrect at the memory end of the storage 
address lines. 


INV ADDR: The MSAR contains an invalid address; that is, 
the storage address exceeds the system storage size. 


STOR PROT: An attempt was made to read or write into a 
protected address (Model 15 only). 


SDBI: Parity is incorrect at input to storage. 
SDBO: Uncorrectable data error at output of storage. 
CAR: Carry out of the ALU is incorrect. 


DBI: Parity is incorrect on the processing unit end of the data 
bus im coming from the 1/O devices. 


A/B: Parity is incorrect in the A-register or B-register. 
ALU: ALU output has incorrect parity (Model 12C only). 


CPU DBO: Parity ts incorrect on the processing unit end of 
the data bus out going to the 1/O devices. 


OP/Q: Parity is incorrect in the op-register or Q-register. 


PRIV OP: An attempt was made to execute a privileged opera- 
tion while in nonpriviledged mode (Model 15 only). 


INV OP: An invalid op code exists in the op-register. 


CHAN DBO: Parity is incorrect on the £/O device end of the 
data bus out coming from the processing unit. 


INV Q: An invalid Q-byte is present in an I/O instruction. 


If both this light and the PRIV OP light are on, the check is 
caused by a privileged op detected during IQ cycle. If this 

light is on and the PRIV OP is off, the check is caused by an 
invalid Q-byte in an 1/O instruction. 
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1/0 CHANNEL CONDITION A & B RESPONSES 


0 
1/0 Channel Conditions Condition 


Yes 
080 No 
Parity OK 


Device 
Address 
Recognized 


CPU Reaction 


Processor Checks Stop With 
Channel OBO Check Light On 


Processor Check Stop With 
aes Q-Byte Invalid Check Light On 


nk Ge Processor Check Stop With 
Q-Byte Invalid Check Light On 


Field Valid a 
<> | Proceed to Next Sequential Instr 


Branch to Effective Address 


SIO 
or LIO 
Instruction 


Pecepted La Retry !/O Instruction 


Proceed to Next Sequential Instr 


Proceed to Next Sequential instr 


Processor Check Stop With 
Channel DBO Check Light On 
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CARD PIN AND VOLTAGE LOCATIONS 


Gnd 


Gnd 


Ref Voits* 


GND 
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J13 


SLD 


oo000 00000 


° 
° 
fe) 
oO 
2) 
° 
O 
oO 
ie) 
fe) 
1°) 
oO 


fom e) 
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Pin Side 


FET Array Card 
(5415 Only) 


0000000000 


000000000 


foKe) 


Pin Side 


“Internally Generated 


B02 


B13 


G02 


G13 


MST 
D02 
(e) (e) 
° (e) 
re) re) 
(e) (e] 
[e) O 
re) re) 
Gnd ©) 6) 
re) re) 
(@) @) 
re) (@) 
re) Oo 
pig 2 -° 
J02 O 5 
re) O° 
° oO 
°O (@) 
oO O 
°o ce) 
Gnd O O 
.e] r@) 
(e) (eo) 
Oo [e) 
oe) 
J13 2 2 
PO2 
(@) (e) 
re) re) 
ie) ° 
re) 2) 
(@) O 
re] r@) 
Gnd O O 
° (@) 
(@) (@) 
° .@) 
(e) (@) 
oO re) 
P13 
U02 
oO re) 
fe) re) 
oO oO 
re) re) 
fe) O 
r@) re) 
Gnd O O 
(@) (e] 
oO re) 
Oo Oo 
oO re) 
(e) 
U13 e 
Pin Side 
Note: 


Ref volts may or may 
not be present on pin 


depending on card type. 


BO2 


4V 


Ref 
Volts 


B13 


G02 


4V 


Ref 
Volts 


G13 


M02 


4V 


Ref 
Volts 


M13 


$02 


AN 


Ref Volts 
(See Note) 


$13 


CARD MODULE COORDINATES AND VOLTAGE LEVELS 


MST CARD LAYOUT 


MST - Pin Side of a 1, 2, of 4 Wide Card 
AecoerGageuwHwhsKx —-MNPARS TU VA xY2123456789 


5415 3-High 
Cards Only 


——— + ————— - + ee FG 


121 
- tees 
|| 
| 
aL 


mO-s ® 
& 


VOLTAGE RANGE 


UP DOWN 
V-VTL +2 TO +5.5V 0TO 8V 
E-EIA +3 TO +15V -3 TO -15V 


MST/SLD Voltage Levels 


+6.6 Maximum Up 


+3.0 Minimum Up 
F Level 
SLD-100 Voltage Levels 


-0.613V Maximum up 


+0.3 Min Down 


0.0 Max Down 


-0.987V Minimum u 


Z Level 
MST-1 Voitage Levels 


15.0V Maximum up 


2.0V Minimum up 
© E Level 


SLD-700 Voltage Levels 


-1.567V Minimum down 


-2,1V Maximum down 


Q66V Minimum down 


-1.0V Maximum down 
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Cable Lead Number Pin Number 


ae Pin at Board 


O11 


Switch Coe) 


Front View 
@ 1 Wide Card Shown { 
@ 4 Wide Cards With Top Card 

Connectors are Labeled W, X, Y, Z- Top to Bottom 


es Location 


Card Assembly D13 
Cable Assembly 
2 Unused Positions 


Orange Lead No. 1 


Lead No. 20 
2 Unused Positions 


Connector Mounted on Card Front View 


MST Card 
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LOGIC SYMBOLOGY 


Polarity is indicated by a wedge ( & ) or no wedge. 


More Negative Voltage 


More Positive Voltage 


Active level is the line level that conforms to the edge of block character for that line. 


This tine is functionally active when minus Ps] A i™ 


This tine is functionally active when plus 


AND 


The output of the AND is active when all of the inputs are active. 


OR 


The output of the OR is active when one or more of its inputs are active 


ODD COUNT 


This is a device whose output will be active when an odd number (1-3-5-7, etc) of its inputs 
are active. 


EVEN COUNT 


This is a device whose output will be active when an even number (0-2-4-6, etc) of its inputs 
are active. 


EV 


OSCILLATOR 


This is a device which produces a uniform repetitive output either continuously or during 


the application of an input signal of the polarity indicated. It is desirable to show the 
frequency in the block. 


OSC ae a 1 | erate 
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LOGIC SYMBOLOGY (continued) 
AMPLIFIER 
This is a device whose fundamental purpose is to provide adequate driving energy and appro- 


priate impedance matching to other devices. Its output will be active when its input is active. 
An AMPLIFIER has only one logic input. 


AR 


DOT OR and DOT AND 


Basic function whose outputs are connected externally so that the connection performs an 
AND or OR operation (dot AND, dot OR) shall be identified by having an additional A or OR 
placed in the block to the right of the primary block function symbol. 


EXCLUSIVE OR 


The output of an EXCLUSIVE OR will be active when one and only one of its inputs is 
active. 


VARIATIONS 


FLIP FLOP 
This is a device which has two stable states. One of these is called the 1 state or set state; the 


other is the O state or reset state. In the set state, the outputs assume their indicated polarities. 
In the reset, or O state, the outputs assume polarities opposite those indicated. 


A POSITIVE INPUT HERE PRODUCES OUTPUT POLARITIES AS SHOWN 


A POSITIVE INPUT HERE PRODUCES OUTPUT POLARITIES 
OPPOSITE TO THOSE SHOWN 
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LOGIC SYMBOLOGY (continued) 
FLIP FLOP (continued) 


Operation 


(a) Application of a signal of indicated polarity to the S or set line will cause the outputs of 
the block to assume their indicated polarities. 


(b) Application of a signal of indicated polarity to the R or reset line will cause the outputs 
to assume polarities opposite to those indicated. 


(c) Application of a signal of indicated polarity to input line T, or to both the J and K in- 
puts simultaneously, will change the state of the FLIP FLOP (complement the FLIP 
FLOP). 


(d) Application of simultaneous S and R inputs will cause the outputs to go to opposite 
polarities. 


BLOCK CHARACTERS 


Cc CONTROL LINE OF PH 
CONTROLLED DATA LINE OF PH 
COMPLEMENT SET 

COMPLEMENT RESET 

RESET LINE 

SET LINE 

COMPLEMENT LINE. SEE FLIP FLOP 
UNLOADED OUTPUT 

NON LOGICAL LINE (BIAS) 
INDICATED OFF BOARD CONNECTION 
OR LABELED LOAD RESISTOR 


QO 
o 


*xCAMDAKS 


FLIP FLOP LATCH or FLIP LATCH 


The definition of this device is the same as that given for FLIP FLOP except that simultaneous 
application of signals of indicated polarity at the S input and the R input will cause the 1 out- 
put and 0 output to both go to the negative polarity or both go to the positive polarity (de- , 
pending upon the characteristics of the particular circuit type) for the duration of such simul- 
taneous input application. Compiement input is not applicable to this block. 


VARIATIONS 
POLARITY HOLD 
This is a device whose output will be active whenever the data line and the control line are 


active. When the control input is caused to go to opposite polarity to that indicated, the out- 
put will hold to whatever polarity is possesses at that moment. 


DATA OUTPUT 


OUTPUT [ ] | | [] | 
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LOGIC SYMBOLOGY (continued) 
SPECIAL 


A SPECIAL block will have its function adequately described by wording on the diagram 
page. 


SPEC 


LIMITER 


This is a device that limits one or both extremes of a waveform to a predetermined level 
without distortion of the remaining waveform. 


SIGNAL MODE CONVERTER 


This is a device that provides the necessary conversion or translation between signal lines 
having different signal reference values—current mode to voltage mode, voltage mode to 
voltage mode, etc. 


INVERTER 


This is a device whose output is in the more positive condition as a result of its input being 
in the more negative condition and vice versa. 


Dies edges CIRCUIT TYPE ee 4 


SINGLESHOT 


This is a device whose output will change for a specified time to the indicated polarity upon 
the application of an input signal of the indicated polarity. 


20 MS 


OE tare 7 
INPUT | | ‘ 
OUTPUT. | | 


~e—20 MS—> 
TIME DELAY 


This is a device whose primary function is the time delay of a signal without distortion of 


the signal. 
TO INPUT | 
1 
1 
OUTPUT \ | | 
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FUNCTIONAL LOGIC SYMBOLOGY 


The Functional Logic Blocks used in System/3 ALDs consist of selectors, registers, decodes, 
X, and MREGs. 


ECTOR 
The selector consists of: 
a. Two or more ORs having common input or output gating. 


b. Two or more ANDs having common input or output gating. 
A combination of a and b. 


REGISTER 


The register consists of associated storage elements, such as FF, FL, PH, with common 
reset or control lines. Common gating may be included. 


EXAMPLE 


8 
c 


al 
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FUNCTIONAL LOGIC SYMBOLOGY (continued) 


DECODE 


The decode block contains inputs and outputs which are assigned numeric values. An out- 
put line is active when its numeric value is equal to the sum of the vatues of all active in- 
put jines. When all input lines are inactive, the output sum is zero. 


A 
B 
Cc 
OCD 
A 1 0 oO 
B 2 
Cc 4 
4 E 
7 F 


Character modifiers are characters (alpha and symbol) printed around the blocks. These 
define the block's specific operation. 


: MST = 2 
* Card 
ard Coordinate SLD100 = F 


Module Pin 
Voltage Level we SLD700 =E 


(Specified Only on Input Pins) 
Output Pin 


— 
DOT 


04 A/OR 
R 


L at 
Reset Line a ee 
if DOT function is active, wil! 


Set Line 
s Fr [04D 
R 2D 


cause block to reset. 
U = Unloaded output. + = DOT function, when active, will cause 
DOT to indicate plus level 
S = Simultaneous set and reset condition will result in a set condition. 


The load for an unloaded output can be found by tracing the net to its termination. The 
load will be specified by an * on the line and noted on the bottom of the FEALD page. 


*The module pin will not appear when the line connects to a board pin. 
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FUNCTIONAL LOGIC SYMBOLOGY (continued) 
DELAY 


lay block will be generated by the FEALD program when two or mroe circuit elements, 
ded primarily for delay purposes, are removed. 


i ie ? d 


EXAMPLE 


a 
c 
a 
OL 
b 
4 d 
c 


MATRIX 


A matrix relates to an addressing scheme where two or more groups of lines are used for 
addressing. A combination of one active line in each group will select a specific storage 


position. 
EXAMPLE 
Cc D 
w Y x 
‘A B 1 1 x 
0 2 Y 
z 2 3 Zz 
8 


The input lines are arranged in groups. One active line in each group will give one active 
output. 
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FUNCTIONAL LOGIC SYMBOLOGY (continued) 
MULTIPLE REGISTERS (MREG) 


Multiple registers (MREG) symbolize many registers which have comman data and common 
input/output gating. The gates are shown as address lines (AO, A1, etc). 


The multiple register symbol can be used to represent ROS, LSR, SDR, and monolithic 
memories. The unscopable address lines are ‘‘bundled’’ and shown as one line from the 
address decoder to the MREG. In the example the MTX addresses 3-bit words. The 
00 depicts the address range 000 through 19. 

19 


Writing into the storage unit requires an address line and the control tine to become 
active. Reading from the storage unit requires an address tine only. 
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GENERAL LOGIC PROBE 


Probe 
PN 453212 


GATE REF 
+1.4V 
GND 

~1.3V 


GATING 
+ 


General Logic Probe 


Specifications: 


1. Size - 6" Jong, 2%" wide, and 1%’ deep 

2. Technology -SLT, SLD, TTL (VTL), FET, MST-1, 2, and 4 

3. Built-in latch 

4. Up and down indicators 

5. Two gating pins 

6. Will detect a 5 nsec pulse for MST and a 6 nsec pulse for VTL, SLD, SLT, FET 
Switches: 


1. Three-position - Select the technology you are using. 
—~ Multi - Used with SLT, SLD, VTL, and FET 
— MST-2/4 - Seif-explanatory 
— MST-1 - Seif-explanatory 

2. Latch 

— Up - Up level set 

~ None - Latch not used 

— Down - Down level set 


. Gating - Plus and minus gating pins are provided. The gate reference switch is used along 
with these two pins for gating the probe. When gating is to be used with the probe, the 
indicators are inhibited until the gate signal is present with the probe input signal. 


4. Gate Ref - Select correct gate level for the technology you are using. 
~ +1.4V - For VTL, SLT, SLD 
~ Gnd - For MST -2/4 
~ -1.3V - For MST-1 
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5. Up and down indicator lights: 
Up Down Range 
On Off +2.0V to +60.0V 


Off On  +0.8V to -60.0V 
Off Off +0.8V to +2.0V 


Pulsing Signals - Depending on the frequency of the signal, either the up or down indicat 
will be on alternately, or both indicators will be lit at the same time. 

6. Input - Probe tip (P/N 5500901) is required for VTL. Ground lead (P/N 5500900) is also 
required as the input signal is independent of the power supply. 


7. Probe Power - Can be connected to any dc voltage source in the range of 4V to 12V. The 
black lead must be connected to the negative potential and the red lead to the positive 
potential. 


8. Probe Support Hook - Should be hooked on the gate when probing. 
9. Probe P/N - 453212 


40 — SYS 


MST DIAGNOSTIC PROBE 


CE Diagnostic Probe — The CE Diagnostic Probe is designed as a substitute for the scope 
in the normal diagnostic techniques. 


The Diagnostic Probe has two probe tips. One is for probing MST-1 signals and the other 
for SLD (SLT) 100/700 signals. Only one tip at a time is used. This tip slips over the 
signal pin of interest and supports the probe. 


Two lamps are provided to indicate the status of the line being probed. If the tine has an 
up level the ‘‘UP” indicator will be on. A down level will cause the “DOWN” indicator to 
light. A pulse will be shown as a flash of one of the lights (depending on the potarity). A 
series of pulses is indicated by both lamps on, or on alternately, depending on the frequen- 
cy of the pulses. 


Each indicator lamp has its own sampling circuits and operates independently of the 
other lamp. Thus pbises will be detected and displayed by the probe. If a line is active, 
when probed, the appropriate indicator will be turned on for approximately 75 msec. 
After this time the indicator will go off and the line will immediately be sampled again. 
If it is still active the famp will be turned on for another 75 msec, otherwise it will stay 
off until the line again becomes active. 


The probe is powered by —4vde and ground, through a 42-inch power cable. The end of 
the cable has a 4-pin socket which plugs onto the power cross-over connectors on the MST 
boards, or at other similar locations where —4V and ground have been provided in the 
proper pin configuration. Always keep the side of the power plug labeled ‘’UP”’ in the 

up direction. 


Additionally, the probe has two MST gates for “syncing” purposes. When a jumper wire 
is connected from one of these gates to an MST signal pin, operation of the indicator 
lamp is inhibited (both lights off) unti! the correct polarity signal is received by the gate. 
The ‘‘+"’ gate requires an up MST level to start sampling and the “’—’’ gate is contingent 
upon an MST down level. The gates work for MST only. However, an SLD signal at the 
SLD probe tip may be gated with an MST signal at the gate. 


The following are specifications pertinent to the probe. “in between tevels’’ are not 
defined and will vary from probe to probe. 


A. MST Specifications for MST Probe Tip — 


UP LEVEL: —0.55V to —0.98V 
DOWN LEVEL: —1.52V to —2.18V 
PROTECTION: +24vdc to ~30vdc 
RESPONSE: 30 nanosecond pulse width 
INHIBIT RANGE: -~O0.5vde to +24vdc, 


—3.98vde to —30vdc, and 
on open pins. 


B. SLD Specifications for SLD Probe Tip — 


UP LEVEL: +2.7vde to +60vdc 

DOWN LEVEL: -—Olvde to +0.45vde 
PROTECTION: —12vdc to  +60vdc 
RESPONSE: 200 nsec (worse case) pulse width 
INHIBIT RANGE: —3.0V to —12.0V and on open pins. 
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MST DIAGNOSTIC PROBE (continued) 


C. Specifications for MST Gates — 


1) +" GATE: 
ACTIVE RANGE: —1.01V to —0.613V 
INHIBIT RANGE: ~1.55V to —4.48V 
2) “-" GATE: 
ACTIVE RANGE: —1.55V to —4.48V 
INHIBIT RANGE: —0.613V to -—1.01V 


3) PROTECTION: —4vde to +6vdc 
4) RESPONSE: SAME AS MST 


D. POWER REQUIREMENTS: —4vde +OR —12% at 
265 MA (MAX) 
E. POWER DISSIPATION: 1.95 Watts (WORSE CASE) 


(Field Replaceable). 
F. LAMPS: 2 Each - PN 454612 


G. TIPS: 2 Each - PN 453163 
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DIAGNOSTIC PROBE CHECKOUT 


Probe P/N 817971 


Probe Tips 
(P/N 463163) 
Lamps 
" (P/N 454512) 


MST PROBE CHECK 


A-Gate 
B2 Board - 5406, 5408, 5404 
B3 Board - 5410, 5415, 5412 


T2 Card 
© MST - Probe MST - Gate Expected Condition 


JO5 (Clock Pulse) None Both lights on 

J05 (+ During Gate) ie + Gate Up light only on 
JO7 (— During Gate) M12 Down light only on 
JO7 (— During Gate) D013 Down light only on 


JO5 (+ During Gate) ane Gate Up light only on 


SLD PROBE CHECK 


Any D08 pin Down light only 
Any +6V laminar bus Up light only 


A 30 
\ : st) of%. 
a 1 an 
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ALTERNATE PROGRAM LOAD DEVICE 


The Alternate Program Load Device (APLD) is a cassette tape recorder that serves as an 
alternate input device. It is used to load diagnostics when they are unavailable from the 
normal input device due to a malfunction, and it is used to update diagnostic programs 

that are disk resident. 


Cassette 


4 Position Switch 


Stop 
Sean . Rewind 
Record Forward 
Play 


AC Adapter Volume Record 
Socket Level 


INTERFACE CIRCUITS 


The APLD interface card contains pulse shaping circuitry only. Error detection, tape speed 
synchronization, noise elimination, signal detection, data separation and de-serialization 
functions are all performed by the tape loader program. 


The interface circuits are contained on a single wide 2-high MST-1 card. The function of 
the interface circuits is to convert the tape audio signals to machine readable MST-1 levels. 
They consist of: 


1. 60 Hz noise filter 

2. Comparator 

3. Shaper 

4. Level Converter 

5. Polarity Hold Latch 


The read signal is first filtered to eliminate 60 Hz noise. It is then compared to a reference 
voltage, and a signal is generated at the comparator output when a positive input signal 
swing is detected. The generated comparator signal is shaped to the write signal pulse width 
via a single shot shaper and then converted in the level converter to the desired logic level. 
The output of the level converter goes to a polarity hold latch which is conditioned during 
clock 2 of each CPU cycle. The output of the polarity hold latch is OR’ed with a printer 
attachment ‘busy’ signal. 


During a read data sample, the ‘busy’ condition is tested by performing a Test |/O. When 
‘busy’ is present during the sample, a binary 1 is placed in core. When not present during 
the sample, a binary 0 is placed in core. 


APLD SETUP 


1. Connect the 7.5 volt ac adapter from the ac adapter socket to a 115v ac outlet. 
2. Connect the shielded audio cable from the cassette output socket to the input jack. 
Note: When the audio cable is plugged into the cassette output socket, the cassette 
speaker is disabled. 
3. The volume control setting should be approximately 6. 


CASSETTE ADJUSTMENT PROCEDURE 


When using the cassette as an APLD or to update diagnostics, use the following procedure 
to adjust the volume on the Norelco Recorder. Connect your CE meter across the output 
of the recorder and adjust for 1.5 volts AC while reading data. Repeat this procedure for 
Side B. 


44 —SYS 


DEVICES AVAILABLE FOR SYSTEM/3 MODEL 8 


3741 Data Station/ 


5471 Printer- 1255 Magnetic 


Character Reader 


5203-1, -2, or -3 5444-A1, -A2, or -A3 


Programmable Work 


Printer Disk Storage Drive Keyboard 


Station 


| Either 
| OR 
Both 


3410/5411 
Tape Units 
(maximum 4) 


3881 Optical 
Mark Reader 


5448 Disk 5444-A1 or -A2 Disk 


Storage Drive 


Storage Drive 


| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 


1419 Magnetic 
Character Reader 


5408 Processing Unit 


Storage Capacity: 
16,384 bytes, 
32,768 bytes, 
49,152 bytes, or 

ee ae ee 65,536 bytes 


1 to 12 3277s, 3284s, 
3286s, or 3288s in any 
combination 


Serial 1/O 
Channel 


Integrated ' Binary Synchronous 
Communications Communications 


| 


Adapter (ICA)2 Adapter 1 Binary Synchronous 


Communications Facility! 


1 Binary Synchronous 
Communications Facility 


Note: Solid lines indicate required features or devices. Dashed lines indicate features and devices are available, but not required. 


'The BSCA can be equipped with an EIA Local Attachment Feature that allows a BSC device (such as the 1BM 3270 information Display System) residing in the local OP room to 
be attached directly to the BSCA without a data set or madem. 
2 3410/3411 and ICA cannot both be instailed on the same system. 
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DEVICES AVAILABLE FOR SYSTEM/3 MODEL 10 


1442-6 or -7 Card 5424 
Read Punch! MFCU 


5422 Disk (or) 
Enciosure 


5448 Disk 


3410/3411 
Tape Units —— 
(maximum 4) 
| 
| 
(est (ake Ei, ee 


1403-2 or -N1 5421 Printer 
Printer Control Unit 


5203-1, -2, or -3 


Printer 


1 to 8 Terminal 
Facilities 


Storage Drive 


5444 Disk 5475 Data Entry 5471 Printer- 
Storage Drive2 Keyboard Keyboard 


3741 Data Station/ 
Programmable Work 


Storage Drive 
Station (see note) 


5410 Processing Unit4 


Storage: 
8,192 bytes, 
12,288 bytes, 
16,384 bytes, 
24,576 bytes, 
32,768 bytes, or 
49,152 bytes Binary Synchronous 


(65,536 by RPQ) Communications 


~--------7---t--- 4 


Multiple Line a Local Binary Synchronous 
Terminal Adapter Communications Communications 
(by RPQ) Adapter Adapter 2 


Binary synchronous device residing in local 
DP room (for example, an IBM 3270 


Information Display System or 1BM 3741 
Data Station Modei 2) 


1270 Optical 
Reader/Sorter3 


1255 er 1419 
Magnetic Character 
Reader 


i 
3881 Optical 
Mark Reader 


1 Binary Synchronous 
Communications FacilityS 


1 Binary Synchronous 


~ Communications Facility® 


Note: Solid lines indicate required features and devices. Dashed lines indicate features and devices are available, but not required. Only one 3741 can be directly attached to the system. 


1if 1BM programming support is used, configurations without the 5424 must include both a 1442 and a 5444, and no 5475. 
21f 1BM System/3 disk system programming support is being used, at least one 5444 is required. 


3Usually not used in the United States. 


41BM programming systems for a disk-oriented system require a minimum of 12,288 bytes of storage to ensure systems availability. 
SThe BSCA can be equipped with an EIA Local Attachment Feature that allows a BSC device (such as the 1BM 3270 Information Display System) residing in the local DP room to 


be attached directly to the BSCA without a data set or modem. 
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DEVICES AVAILABLE FOR SYSTEM/3 MODEL 12 


3741 Data Station/ 
Programmable Work 
Station (see note) 


1442-6 or -7 Card 
Read Punch 


3410/3411 
Tape Units 
(maximum 4) 


5471 Printer- 
Keyboard 


5421 Printer 
Control Unit 


1403-2,45, -N1 
Printer 


5203-1, -2, -3 
Printer 


1 to 8 Asynchronous 
Terminal Facilities 


i 


5424-A1, -A2 
MFCU 


3741 Data Station/ 
Programmable Work 
Station isee note) 


2501-A1 or -A2 


Card Reader {by RPQ) 


5412 Processing Unit 
Model Storage Capacity 


B16 32,768 bytes 

B17 49,152 bytes Local Display 

Bi8 65,536 bytes : Adapter 
81,920 bytes 


ip, 
98,304 bytes Binary Synchronous 


Communications 
| Adapter 2 


-— +5 
Multiple Line | integrated | | Binary Synchronous 
Terminal Adapter , Communications | | Communications 
(by RPQ) 1 Adapter Adapter 1 


Binary synchronous device residing in focal 
DP room (for example, an {BM 3270 


information Display System or IBM 3741 
Data Station Model 2) 


3340-C2 Disk 
(2 drives) 


SYS 


1255-1, -2, -3 
Magnetic Character 
Reader 


3881-1 Optical 
Mark Reader 


1419 Magnetic 
Character Reader 


1 to 12 3277s, 3284s, 
3286s, or 3288s in any 
combination 


1 Binary Synchronous 
Communications Facility! 


1 Binary Synchronous 
Communications Facility! 


Note: Solid lines indicate required features and devices. Dashed lines indicate features and devices are avatlable, but not required. Only one 3741 can be directly attached to the system. 


1The BSCA can be equipped with an EIA Local Attachment Feature that allows a BSC device (such as thd 


be attached directly to the BSCA without a data set or modem. 


1BM 3270 Information Display System) residing in the local DP room to 
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DEVICES AVAILABLE FOR SYSTEM/3 MODEL 15A 


2560-A1 or -A2 


MFCM Read Punch 


3410/3411 
Tape Units 
(maximum 4) 


3277-1 Display Station 


(CRT/Keyboard) 


3284-1 Printer 


5421 Printer 
Printer Control Unit 


1403-2, -5, -N1 


1 10 8 Asynchronous 
Terminal Facilities 


1442-6 or -7 Card 


5422 Disk 5424-A1, -A2 
Enclosure MFCU 


5444-A2, -A3 Disk 
Storage Drive 
(maximum 2) 


2501-A1 or -A2 
Card Reader 


5415 Processing Unit! 
Model Storage Capacity 


Al7 49,152 bytes 
A118 65,536 bytes 
A19 98 ,304 bytes 

131,072 bytes 


5445 Disk 
Storage 
(maximum 4) 


3741 Data Station/ 
Programmable 
Work Station 


125571, 12, 3 
Magnetic Character 
Reader , 


3881-1 Optica! 
Mark Reader 


1419 Magnetic 
Character Reader 


1 to 30 3977s, 3284s, 


3286s, org@B288s in 


Communications 


Adapter 2 


Multiple Line 
Terminal Adapter 


Binary synchronous device residing tn local 


DP room (for example, an IBM 3270 


information Display System or IBM 3741 
Data Station Model 2) 


, Communications 
(by RPQ) | Adapter 1 


1 Binary Synchronous 
Communications Facility? 


1 Binary Synchronous 
Communications Facility2 


| 


Note: Solid lines indicate required features and devices. Dashed lines indicate features and devices are available, but not required. Only one 3741 can be directly attached to 


the system. 


11BM 5424 required with this unit if [BM programming support ts used. 
2The BSCA can be equipped with an EIA Local Attachment Feature that allows a BSC device (such as the IBM 3270 Information Display System) residing in the local DP room to 


be attached directly to the BSCA without a data set or modem. 
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DEVICES AVAILABLE FOR SYSTEM/3 MODELS 15B, 15C AND 15D 


2560-A1 or -A2 1442-6 or -7 Card 
MFCM Read Punch 


3410/3411 
Tape Units 
(maximum 4) 


3277-1 Display Station 
(CRT/Keyboard) 


1403-2, -5, -N1 5421 Printer 
Printer Control Unit 


ee erm eee ee 


3284-1 Printer 


2 Binary Synchronous 
Communication Facilities 
(Multipoint Control Station only) 


1 to 8 Asynchronous 
Terminal Facilities : 


3741 Data Station/ 
Programmable Work 
Station (see note) 


2501-A1l or -A2 


Card Reader 


5415 Processing Unit! 


B17 49,152 bytes 
B18 65,536 bytes 
B19/D19 98,304 bytes 
B20/D20 131,072 bytes 
C21/D21 163,840 bytes 
C22/D22 196,608 bytes 
C23/D23 229,376 bytes 
C24/D24 262,144 bytes 
D25 393,216 bytes 
D26 _—_—« 524,288 bytes 
Binary Synchronous 

Communications 

COM OUEY fa) 


Multiple Line 
Terminal Adapter 
(by RPQ) 


Model Storage Capacity 


§424-A1 or -A2 
MFCU 


Communications | 
' 
Adapter 


3741 Data Station/ 
Programmable Work 
Station {see note) 


Integrated Display 
} Adapter 


1 Binary Synchronous 
Communications 
| Adapter 2 


Communications 
Adapter 1 


Binary synchronous device residing tn local 
DP room (for example, an 1BM 3270 


Information Display System or IBM 3741 
Data Station Model 2) 


1255-1, -2, -3 
Magnetic Character 
Reader 


3881-1 Optical 
Mark Reader 


1419 Magnetic 
Character Reader 


1 to 30 3277s, 3284s, 
3286s, or 3288s in 
any combination 


1 Binary Synchronous 
F > st 4 
Communications Facility” 


1 Binary Synchronous 
Communications Facility? 


Note: Solid tines indicate required features and devices. Dashed lines indicate features and devices are available, but not required. Only one 3741 can be directly attached to 


the system. 


‘iBmM 5424 required with this unit if IBM programming support Is used. 
*The BSCA can be equipped with an E!A Local Attachment Feature that allows a BSC device (such as the 1BM 3270 Information Display System) residing in the local DP room to 

be attached directly to the BSCA without a data set or modem. 
3 The IBM 3344-B2 1s avaitable on Models 019 through 024 only. 
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5404 
5406 


5404 DATA FLOW DIAGRAM 


. ADDRESS/DATA SWITCHES 


1CD (1-Op), 3CD (1-Q) 


tO 


2 CL2 and 3 
| P| Odd CD (1/0 cycle) | 

a Translate 7 DBI 
2 


Channel In 
Control 


LSR Hi - 3CD 
LSR Lo- 1CD, 3CD 


Storage Unit 


V icp, 3cb. 5cD 
1 
2 
: 
[P] oj 1] 2/3] 4] 5] 6] 7] 


2D, 4D, 8D : = 2D, 4D, 6D 5CD 


LSR (Hi) (P) (P) LSR (Lo) 
a 2 
Cycle —_ iL 


L Control 


LSR Hi - 1CD, 7CD 


ALU 
LSR Lo - 5CD 
© "0 = - 


8+P 


moawon 


3CD, 5CD 


ODE, 9D 


eB 


HF 
pe 


Channel! Out 
Control 


| x 
35) % 
O° 
es) 
pe) 


x @ {2 
Ps) > 
nN ee) 


DBO 


Translate 


Out 


LPDAR 
LPIAR 


AOmMeremN 


(P) PARITY CHECKED 


PARITY GENERATE 
ARR-1 


@) DISPLAY 16+2P 
16+2P 


=| ES 
p}o 
ym] D 


Se) 


~o 
~ 


16+ 2P 
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5406 DATA FLOW DIAGRAM 


4 — 5404/5406 


B 
Read-CLK 182 Reg 
Write-CLK 5&6 @) 
| Address 
Decode 
SAR 
() Fi 
Hi Lo 
| 3 


- 
n 
aD 


Fe 
i 


Lo 


LLAR/CRTAR 


PI>i= 

> 

p-abe) 
TE 


LSR Select 


XR-1 
PSR 
BAR 
DFCR 


x< 
we) 
ND 


Oro} vu 
THI DIO!}O 
Ol p|>|> 
DF a 


LCR 
[AR-1 


ed 


Reg 
je 


a fet 
on 


Translate 


In 


Channel 
In 
Control 


Channel 
Out 
Control 


Transtate 


Out 
9 


DBO 


roo e [a Papen papre ale [ee ve 
7 
Pa oe oe 


7 
7 as 


ra Basic Clock ~~ 


~_ 


~~ 
Ea Se ESET ERE 
ABCDE|[ ABCDE] ABCD] ABCD[ ABCD] ABCD] ABCD asco] aaco AABCDE 


Address Adaress CE 
Hi 


(P) Parity Checked 


Parity Generated 


CPU BOARDS AND POWER SUPPLIES 5404 


faced 


-4V Reg at 
65A 


-12V Supply +6V Reg -4V Reg at 
at12A 30A add on 
+3.4 Adjust 
i +8.5 Adjust 
CONV OUTLET THERMAL Memory Power Supply Printer 
CHK LT SF1 SF2 SF3 SF7 Regulation and Attachment 
O 000 0 Distribution 


Primary Power Box Frame Gnd Regulator Card 


Sequence Card 


Test Points BSCA 
Attachment 


Cc 
TB2 
Memory Power Supply 


Regulation and 
Distribution 


Ferro 2 (T2) 


| 


Memory Power Supply 
Transformer and 
Circuit Breakers 


+24v Control 
Asm (T3) 


Ferro 1 (T1) 
+24y Control 


Bulk Power Supplies 


1/O Channel 


SIOC Attachment 


Keyboard 
Attachment 


Central 
Processing 
Unit 


Main Display 
Storage | Adapter 


Gate 01A 


File 
Attachment 


Gate 5447 01A 
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CPU BOARDS AND POWER SUPPLIES 5406 


-30v Reg at 8.5A 4v Reg at 65A 
P/N 5797450 P/N 5737480 


-6v Reg at 12A -4v Reg at 30A 
P/N 2557470 P/N 2557530 
(Add on Feature) 


A-Gate Hinge 


-4v Reg at 32A 


P/N 2557500 
(Feature 


CONV OUTLET THERMAL 


CHK LT SF1SF2SF3 SF7 


oO Oo 9809 O O 


Channel 
DR 

CRT 
Keyboard 


-12v 
Supply 
Primary Power Box Frame Gnd 2550900 


Regulator Stack 


Test Points 


ceca 


TB2 


5213/2222 
PTR 


cain | 
alee le[opepop ga 


Ferro No. 2 (T2) 


Qn DOaW wo — 


eS pea | LCD 
Fee, EOt Ol. Ke 
fea tes. 


ee | 
Ferro No. 1 (71) 


+24y Control 
Asm (T3) 


+24vy Control 


Ferro’s Viewed From Pin Side Hinge 
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5404 1/0 INTERFACE — Channel Cabling 


This diagram shows the channel cable connection within the CPU. 


ca-v 
Nd3d 
OL 


ea-V 


abesois 434 
pue Aejdsiq 


cvv 


ajl4 4SIG 
L yueg jauUueYD 


tev 


-_—_ 
"saunyeay 


jeuondo ae yOS@ pue DOIS F4L 


way 
jauueyy woiy 
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8 — 5404/5406 


NO TIME SCALE 


5404 NORMAL POWER ON/OFF SEQUENCE | MAIN CB 
j—»>- THROWN 


es ee 


t=0 j POWER ON 


(208 VAC) 
MAIN LINE C.B. 


24 V CONTROL 


24 V CONTROL 


| K4 DROPS 


K4 PICKS 


POWER ON/OFF SWITCH POWER OFF SEQUENCE 
TO OFF COMPLETE IN APRX .10 SEC 


POWER ON/OFF SWITCH TO ON 


-DROPS AC TO FERRO # 1, MEMORY SUPPLY, 12 V P/S 
AND CPU BLOWERS, NOTE 1 


FERRO # 1,MEM P/S 


(r TO LOGIC 12 Vv P/S 
K1 PICKS \& CPU BLOWERS 


d 
op) 
m 
oO 


NOTE 1 


K10 PICKS (-4 V IS UP & SENSED) 


(ALLOWS -30 V TO FILE) 
K7 PICKS (+6 V 1S UP & SENSED) 


3.4 V IS SENSED IN MEMORY SUPPLY 
AND ALLOWS 8.5 TO START UP, 
K8 PICKS (+8.5 V IS UP AND SENSED) 


| DROPS AC TO FERRO #2, PRINTER & 1/O BLOWERS, FILE & 3277 


| K5 DROPS 
K5 PICKS (24 V 1S UP & SENSED) ON 


POWER ON LIGHT | OFF 
| +24 V TO FILE DOWN, AND POWER ON RESET ACTIVE 


K13 PICKS (ALLOWS AC TO 3277) 
K 2 PICKS (ALLOWS AC TO PRT, FILE, FANS, FERRO # 2) 


K3 POWER UP SEQUENCE IS COMPLETE, POWER ON LITE TURNS 
PICKS \ON, PWR ON RST DROPS, +24 V TO FILE 


Note 1: FOR 50 HZ MACHINES, AC TO CPU BLOWERS 
COMES UP WITH K2 CONTACTOR 
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5408 DATA FLOW 


: ADDRESS DATA SWITCHES 


CL2 and 3 


Odd CD U1 O cycle) 


Mas St age 
es ama 3CD Translate ut DBI 
: in 
4 — © 
| 
x 
Channel tn 
Storage Unit LSR Hi 3CD Control! 
LSR Lo 1CD,3CD 
aaa 5B 
F1cD, 3CD, SCD * 
: 
SAR (Hi) SAR {Lo} LSR Hi 1CD, 7CD eae ioe 
LSR Lo -5CD — . | 
as 4 
C 
fP}o]1{2]3]4]5[6]7[ Plo] 1] 2[3[ af] 6] 7) coe E 16 
ODE. 90 20,40.80_F H 20.40.60 _ 
x 
F 
a LSR (Hn) () (P) LSR (Lo) 
pase fT 
Channel Out 
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DBO 
L E 
ee ae tam tell 
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PARITY GENERATE Pa 


DISPLAY 
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5408 MEMORY DATA FLOW 
SAR Hi 6 and 7, SAR Lo 0-7 


Write Pulse 64K 
Control Select Lines (8) 


Card 
Add- Write Pulse 32K 


ressing 


SAR Hi 0-5 Tiina Data (9) 
SDR 
CPU Store 0—7, P (detail 
shown 
X Lines (4) 
on page : 
Data to CPU 9-33) Y Lines (2) 


Read Call/Write Call 
Store New 


Reset Data 64K 


*These tines go to the control card 
for termination only, they are not 
used by the control card. 
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5410 CPU DATA FLOW 


Address © Dota Switches 


Odd CD (1 © Cycle) 


Translate 


Main Storage 


1CD d-Op}, 3CD (1-Q) 


yo rea Sy 


5408 


Channel In 
Control 


[SPH - 30D 
LSR Lo - 10D, 3C9 


Storage ur 


LSROW, - 
L3P to - SCD 


CO, 


= Reg \ eerrivet — 


LPTOT Tey 3p 4] sf 6} 7] 


3CD, 5CD Translate 


eh ee 
Y Out 
| 
| CL AC to 6C 


DBO 


Cycle 
Control 


MPTAR 
b 
«RE 
b oe 
i LpDAS 
iS sail 
LPIAR 
= — |-OF LO 
mMPCAR | 
MRDAR i 
Clog 


Compute 
| Address Address 


{ Lo Hi 
| 
¥hy gee | 
9) i ' | 
$ ‘ 


() Parity Checked ; 
: 2 4 
Parity Generate ‘ 
2 + S ' \ 
Ee Biiplay Phase (4Je[cTo} Note: Clock 0 and |} consists of 5 phose 


pulses (A, B, C, D, and £} 
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5410 BSM ADDRESSING 


One Byte (9-Bit) 
Readout Addressing 


Rd/WR Select 
Store New 


NVvZp MHZMNMH 


AmmM< ~DO N 


Decode/Remarks 


8K 16K 24K 
B B 
Y Y 
T T 
E E 


r X-Lo Order 


T X-Hi Order 


Y-Lo Orcer 


256 
512 | Y-Hi Order 
1024 
2048 


4096 
[8192 [Bye Control 


Omp PAYO 


1 Address Line 


Store Lines 


rDPAZO MA<o@ 


Data Lines 
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5410 BSM ADDRESSING (continued) 
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5410 


2 Y-Drive Lines (one end of each) 


Odd-Numbered 
One X-Drive Line 


T ends) 


Even-Numbered 
Lines 


Bottom Diode 
Board 
(see SR 214) 


Printed X-Return 
a Top Wires 
tray Diod 
a ven-Numbered 


Odd-Numbered 
ines 


(see SR 204) Ps 


2 Y-Drive Lines 
(one end of each 


One X-Drive Line 


Card Side (both ends) 


of Frame 
X-Return Card 
One Y-Drive Line 
(one end) 


Diode 
One X-Drive Line 
(both ends) 
Printed 
of X-Return 
Poe Wire 
One Y-Drive Line s 
Diode {one end) awe 
Board aN Bottom 
a 
(see SR 204) ae Diode 
- Board 
(see SR 214) 


One X-Drive Line 
(both ends) 


One Y-Drive Line 
(both ends) 


SAR=1,2 SAR=1, 2 


16K-24K 24K -32K 
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ERROR PRIORITY 


High 


CLOCK STOP TIME 


NR 
Ww 


4 


ws, 
LD 
e 
) 
te 
ee) 
LC) 
ly> 
es) 


Display 


ry 
> 


5 6 7 8 
DOL A; B OD Ay B 5 | AiB Di Ai B D 
invalid Q Byte OR 
Channel OBO 
Invalid OP =e 
OP/O Parit OR 


CPU DBO 

ALU Parit 

A/B Reg Parit 
OBI Parit 

Carry Check 
SDR Parit 

SAR Inval Addr 
SAR Lo Parit 
SAR Hi Parity 


po ASR Lo Part 


LSR Hi Parit 
LSR F2 Parit 


Mode Only 


Display 


1/0 LSR Select 


1'0 Check Stop Switch On 


only if A/B 
Reg Check 


Reset 


Parity Check Switch on Stop 


ALIHOlYd YOHHA HISHD SSADOUd 


LOCATIONS—5408 Board Locations 


5203 5444 
Attachment Attachment 


ICA* Local Dis- Gate B 


Channel and play Adapter, and 
5471 Attachment 3410/11 Tape 
Attachment 


FET Storage 


CPU Board and 3741 
Attachment 


Gate A 
“ICA is mutually exclusive with Locai Display Adapter and/or 3410/11 tape. 


**SIOC and 5448 are mutually exclusive. 
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5406 POWER SEQUENCING 


Power sequencing |s controlled by the 24 Vdc contro! voltage. The power 
supplies Come on in the following order: 


1. —4V logic voltage 3. --30 Vdc storage supply 
2 +6 Vdc logic voltage 4. +24 Vdc supply 


5404 
5406 


Power On Sequence 


Power on Switch 


180-220 ms | | 


—4 Volts 
| 300-600 ms 
50-100 ms | 
+6 Volts 


100-300 ms 


mad 400-1400 ms (See Note 1) 
> ie 
—30 Volts 
| 400-600 ms 


200-400 ms 
+24V to 1/O | 
If power on sequencing is not completed, the power on light 

i i : P 2 100-200 ms 
will not turn on. 


Power On Light 


Note: +24 Volt control voltage is on whenever the main line switch is on. 
Note 1: For machines with printed circuit board sequence panel, the delay 


of ~—30V is approximately 500 ms. 


Power Off Sequence 


+24 Volts 


ee 


—30 Voits 150-250 ms 


—4 Volts 3-5 sec >| 


200-300 ms 


+6 Volts 100-200 ms | 200-300 ms 


Note: +24 volt control voltage is on whenever main line switch is on. 
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PROCESSOR CHECKS 


1/O LSR Indicates selection of an LSR by an I/O device was not performed correctly. 
LSR F1 Parity is incorrect on the output of the LSR Feature 1. 
LSR F2 Parity is incorrect on the output of the LSR Feature 2. 
LSR HI Parity is incorrect on the output of the LSR high. 
LSRLO Parity is incorrect on the output of the basic LSR low. 
SAR HI Parity is incorrect in the Storage Address Register high. 
SAR LO Parity is incorrect in the Storage Address Register line. 
INV ADDR Indicates that the SAR contains an invalid address. 
SDR Parity is incorrect in the Storage Data Register. 

CAR Indicates the carry out of the ALU is incorrect. 

A/B Indicates the A or B-register has incorrect parity. 

ALU indicates the output of the ALU has incorrect parity. 
DBI Parity is incorrect on the CPU end of the Data Bus-In. 
CPU DBO Parity is incorrect on the CPU end of the Data Bus-Out. 
OP/O Parity is incorrect in the OP register or Q-register. 

INV OP Indicates an invalid OP code in the OP register. 


CHAN DBO Parity is incorrect on the {/O device end of the Data Bus-Out. 


INV Q Indicates an invalid Q-byte is present in an I/O instruction. 


1/0 ATTENTION LIGHTS 


When any of the following lights are on, it indicates that the corresponding |/O device has 
been issued a start 1/O instruction and it is not ready to operate. A not ready condition 
can be caused by power not being on or by some condition involving the paper or cards to 
be handled by the !/O device. The I/O attention indicators are SIOC, BSCA ATTN, LCD, 
CRT, DATA RCRDR, PRINTER, DISK DRIVE 1, and DISK DRIVE 2. 


Recovery - Operator must determine cause of indication, rectify the cause and return device 
to the READY status. 


Note: Refer to individual devices for ‘normal’ definition, recovery and/or restart pro- 
cedures for that device. 

UNIT CHECK 

Testable Indicators 

Unit check handling of testable indicators are controlled by software. 


Restart procedures are conveyed to the operator via programmed HALT operation, HALT 
IDENTIFIERs displayed on the console and recovery/restart procedure listings. 
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B Gate gore A Gate 4v Uv Detection 
BI SMS Card Bulk Power Supply 3 
"5448/5445 
@ File Operator Power Supply Mounting Plate 
BSCA-Medium Speed or 1442 
Console Voltage Distribution eS, 
Brass Plates ~~~ —12v Power Supply 
(ZB522) (BSCA-Medium Speed) 


Bulk Power Supply 2 


—4v 50A Add On 


e Transformer (200v ac Input) 
Sequence Panel Asm 
—4v 65A Reg 
Voltage Test Points 
+6v 25A Reg Power Control Box 
—30v 9.5A Reg iabel 
Filter 


5232826 


Front View With Gates open _ Fe Z 
Front ee ee Bulk Power Supply 1 


"5448 and 5445 are mutually exclusive. 


Fan Asm 


, Console and A Gate Removed Filter 
@ 2590287 
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5408 1/0 INTERFACE—Channel Cabling 


CHANNEL CABLING 


If any feature board is 


This diagram shows the channel cable connection within the CPU. 


If, for instance, the A2 board 


on gate A was not installed, then the cables would run from the A-A1 board to the A-A3 buard 


not installed then the cables run between the existing boards. 
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5410 CHANNEL BANK CABLES 


Channel Bank cables are installed in the following sequence. If the feature 
is NOt installed, then that board will be bypassed. 


Termination on Channel Bank 1 #5 always in the A3 board whether or not 
the 5424 is installed. The termination for Channel Banks 2 and 3 Is in the 


last board on channel. 


ee 


st 
Oo 
t+ 
joa) 
N 
ao 
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N NT OP wry wo 
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NO 

gtr 

Y 1 
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Channel Bank 2 
3410/3411 
Channel Bank 3 


Channel Bank 1 
FEATURE 


5448 and 5445 are mutually exclusive. 
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! POWER OFF 
ee 5408 NORMAL POWER ON/OFF SEQUENCE i oe NO TIME SCALE 
| POWER ON — ae 


wars | 
On ge ROWN 
| 


MAIN LINE 
C.B. | \ 
| 
| 24 V CONTROL 
24V CONTROL | 
| | 
! K4 & K13 DROPS 


K13 AND K4 PICKS 


POWER ON/OFF SWITCH POWER OFF SEQUENCE 
TO OFF COMPLETE IN APRX. 8 TO 10 SEC. 


POWER ON/OFF SWITCH 
TO ON 


ON 


| 

POWER CHECK LIGHT | oe 

| 

l —DROPS AC TO FERRO #1, MEMORY SUPPLY, 

l 5444, 12V P/S AND CPU BLOWERS 
(eee 

| 

—4 1S DOWN 


| 

| +6V IS DOWN (DROPS —30V TO 5444) 
| 

| |85V GOES DOWN FIRST THEN 3.4V 


DROPS AC TO 24V FERRO, PRINTER & 1/O BLOWERS, & 5471 


ee ee 
es "ee 
NS fee 


K6 DROPS (+60V FROM PRINTER DROPS) 


BULK, MEMORY SUPPLY, 


5444, & CPU BLOWERS 


(sv TO LOGIC 12V P/S 
K1 PICKS 


K10 PICKS (—4 V 1S UP & SENSED) 


(ALLOWS —30V to 5444) 
K7 PICKS (+6V IS UP & SENSED) 


3.4V IS SENSED IN MEMORY SUPPLY 
AND ALLOWS 8.5 TO START UP, 
K8 PICKS (+8.5V 1S UP AND SENSED) 


(ALLOWS AC TO 5471) 
K14 & K2 PICKS (ALLOWS AC TO PRINTER, 1/O BLOWERS & 24V FERRO) 


K5 PICKS (24V IS UP & SENSED) 


| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 


K6 PICKS (+60V SENSED) 


+24V TO FILE DOWN, AND 
POWER ON RESET ACTIVE 


K3&K12 eae UP COMPLETE TURNS OFF POWER CHECK LITE ON CONSOLE, 
PICKS RELEASES POWER ON RESET & ALLOWS +24V CLEAN & DIRTY TO FILES 
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5410 POWER SEQUENCE 


Power on Switch 


180-220 ms| - 


—4 Volts 
00-600 ms 
fai 
+6Volts 
100-300 ms 800 - 1400 ms 
Note 2: 
—30 Volts = moat ome 
400-600 ms 
= aa 


1/O Power Supplies (24V and +60V) / 
wk 100-200 ms 


Note 1: +24 volt control voltage is on whenever the mainiine switch is on. 
Note 2: 500 — 960 ms for 5410 with printed circuit power 
sequence panel (EC816683H). 


@ Power On Sequence 


+60 Volts 

ee 
ih, ee Volts 
a wie 150-250 ms 

i. see 
+6 Volts [35 sec bach 200-300 ms 

es 
—4 Volts 100-200 ms 


Note: +24 volt control voltage is on whenever main line switch is on. 


@ Power Off Sequence 
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5410 


OLvS/80vS — 02 


POWER ON/ 
OFF SWITCH 


Internal Power 
Supply Malfunction 


Thermal Condition 


Customer Power 
Source Loss 


Emergency Power Off 
(EPO) Activated 


POWER CHECK/THERMAL INDICATIONS 


INDICATORS ACTION 
POWER CHECK 


Turn power switch to OFF 
Correct probiem 

Depress Check Reset 

Turn power ON 


Turn power switch to OFF 
Power check indicator goes off 


Thermal light stays on until! condition 
is removed 


Turn power switch to OFF 

All indicators turn OFF 

Turn power switch to ON and continue 
operation 


Turn power switch to OFF 
Correct problem 

Restore EPO mterlock 
Turn power switch to ON 
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Invatid O Byte 
Invalid OP 
OPO Parit 
CPU DBO 


®@ 


CLOCK STOP TIME 
3 4 5 6 7 8 
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Display} Mode Only 


ALIWOlWd HOWNY3 


er R Lo Parit 


et VO LSR Select 

po EO Check 

High A 
VO Check Stop Switch On of 


Display 


u 


only tf A'B! 


Reset 


Parity Check Switch on Stop 
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5406 
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HALT IDENTIFIERS 


Numeric- 12345 


Light No. Command Code 


0123 4567 
1XXX XXXX 
X1XX XXXX 
XX1X XXXX 
XXX1 XXXKX 
XXXX 1XXX 
XXXX XXX 
XXXX XX1X 
XXXX XXX1 


On Onh wh 


The active bit (1) as shown will turn on the light in the light number column. The selection 
of a light or lights will automatically turn off the non-selected lights. All bits being zero will 
turn off all the lights. 


L!IO Turn On Command Lights 


L1O Turn Off Command Lights 


Light No. 
01 


Command Code 
0000 1001 


Command Code 


0000 0001 


02 0000 0010 10 0000 1010 
03 0000 0011 11 0000 1011 
04 0000 0100 12 0000 1100 
05 0000 0101 13 0000 1101 
06 0000 0110 14 0000 1110 
07 0000 0111 15 0000 1111 


0000 1000 0001 0000 


Command codes other than those shown here will be accepted by the attachment, but not 
command light will be turned on or off as a result. 
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CE CONSOLE SWITCHES 


Note: Switches should ONLY by altered with the system in a stop or wait state. 


YRESS/DATA SWITCHES 


ese switches are used to set up addresses or data. An address can be loaded into the 
storage address register. Data can be entered into main storage. 


CE KEY SWITCH 


mhis key switch, when switched to the CE position, prevents the customer usage meter from 


ning. 


MODE SELECTOR 


This rotary switch selects one of the three processor operating modes: the normal PROCESS 
mode, the STEP mode, or the TEST mode. PROCESS is the mode for normal programmed 


system operation. 


tn the STEP mode, the rotary switch setting controls the manner in which the processor 
erforms the stored program. 


1. Instruction Step — Each depression and release of the start key causes one complete in- 
struction to be performed. The |-phase is performed while the key is pressed, and the 
E-phase, if any, when it is released. 

2. Machine Cycle Step — Each start key depression and release advances the instruction 
through one machine cycle. Depression of the key causes data in storage to be accessed, 
modified as required, and result to be displayed in the ALU indicators of the console 
display. Upon release of the key, depending upon the operation being performed, 
either the old data or the new result is written back into storage. 

3. Clock Step — Each depression of the start key causes the clock to advance through an 
odd-numbered clock, and each release through an even-numbered one. 


Note: The halt 1D lights will not Jight in clock step. 
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CE CONSOLE SWITCHES (continued) 


Note: The integrity of I/O data transfers is preserved by allowing the clock 
to ‘idle’ from |-Phase end of every executable Start 1/O instruction, 
until data transfer to or from the device is complete. 


B. The switch settings under the TEST mode permit the following: 


1. 


2. 


Alter SAR. The address, set up in the address switches, is transferred into SAR 
by the Start key via the current |AR. Both SAR and IAR are modified. 

Alter Storage. Data, set up in address/data switches 3 and 4, is transferred to the 
A-register when the start key is operated, when the start key is released, the data 
is written into core storage at the address specified by SAR, and transferred into 
the Q-register. 


Data may also be entered into core storage with the system console keyboard, 
this procedure is useful for hand-entering several continuous bytes of data into 
core storage. To enter data from the keyboard: 


1. Load SAR with the core storage address where the first data byte is to be 
entered as per the instruction in alter SAR. 

2. Set the address increment switch to ON, and the STORAGE TEST switch 
in the STEP position. 

3. ‘'Hex’’ characters can now be entered by typing on the keyboard, each 
byte is entered as two key-strokes. After each second key-stroke the 
“hex’’ character is entered into core storage and the address in SAR is 
incremented by one. 


Only the keyboard keys 0 through 9 and A through F can be used to enter data, 


any other keyboard key use will result in a keyboard lock-up. To unlock the keyboard 


if this occurs, note the address in SAR and then perform a system reset to unlock 


the keyboard. SAR must then be re-foaded and then retype the byte entered in error. 


Display Storage. The contents of the storage location specified by SAR are 
transferred into the B register when the Start key is pressed. These contents are 
rewritten into storage when the key is released, and are also transferred in the 
Q register. 


Note: The STORAGE TEST SWITCH must be in the STEP position to avoid 
a processor check when changing the CE MODE SELECTOR from 
alter storage position to DISPLAY STORAGE position and vice versa. 
Invalid addresses are not check for while the system is in the TEST 
mode. 


SYSTEM RESET SWITCH 


A system reset causes the system to enter an immediate ‘idle’ state. All |/O machine 
registers, controls, and status indicators are reset and the processor clock is allowed to 


idle’. 


A complete program restart is normally required after a system reset. A system 


reset also resets a system power check to allow a power on retry. The following LSRs 
are reset to zero by a system reset: 


AR 
PSR 
DFDR 


The other LSRs are not changed by a system reset. 


Note: 


The CE mode selector must be in process mode for the system reset key to 
be effective. 
This switch is also on the operator console. 


16 — 5404/5406 


CE CONSOLE SWITCHES (continued) 
CHECK RESET SWITCH 


switch causes a reset of the Processors and/or 1/O check conditions. 


A check reset remove the current error conditions, thus allowing the processor to resume 
its operation after the start key is depressed. 


FILE WRITE SWITCH 


he off position, this switch prevents writing on all disk surfaces. Its primary purpose 
h permit analysis of file write problems without destroying information written on 
file. A mechanical interlock on the CE panel ensures that the file write switch 

is on with the front cover closed. 


START/STOP SWITCH 


In the start position, this switch takes the processor out of the halt state, turns off the 
program stop lights and allows the processor to resume its normal operation. 


he stop position, the processor halts at the end of the operation in progress when 
e switch is activated. The halt state of the CPU is indicated by the stop indicator on 
the system keyboard console. 1!/O data is transferred completely and without loss of 
information by placing the switch in the start position. 


ADDRESS COMPARE SWITCH 

This switch allows stopping the program when the setting of the (Address/Data) switches 
matches SAR. This switch will only be functional when the register display is positioned 
to SAR and the system is in the PROCESS mode. 

With the switch in the RUN position, comparison of address switches to SAR via the 
register display is performed, but no processor stop is initiated when a match occurs. 


The ‘matched’ signal is provided as a CE ‘sync’ point. (Sync Point 1A-B2R2 S08) 


When the switch is in the STOP position, a match of the address switches and the register 
display results in a processor stop at the completion of the storage read-write cycle. 


The processor is restarted by activating the Start key. 


Note: The integrity of !/O data transfers is preserved. The contents of SAR do not 
necessarily match the setting of the address switches at stop time. 


DRESS COMPARE LIGHT 


This light is on whenever the address switches match the contents of the Storage Address 
Register, the register display is positioned to SAR and the address compare switch is in the 
STOP position. 


5404/5406 — 17 


CE CONSOLE SWITCHES (continued) 
1/0 CHECK SWITCH 


This switch, when on, forces the processor to come to an immediate stop on Certain 
1/0 errors. 


The switch is normally set to RUN. With the switch set to STOP, the processor stops 
on an I/O error with the console display frozen to indicate the processor status at the 
time the error stop occured, and the !/O device turns ON the I/O check light. 


A check reset followed by the Start key is the normal restart after an 1/O error stop. 


A mechanical interlock on the CE panel insures the !/O check switch is in the run 
position with the front cover closed. 


Note: When the |/O check switch is in the STOP position and an |/O error occurs, 
the processor check light will turn ON. 


PARITY CHECK SWITCH 


This switch, normally set to stop, forces the processor to an immediate stop whenever 

a parity error is detected. Normal restart after a parity stop is to press check reset and 
then the start key. With the parity set to run, all parity errors are detected and displayed, 
but the processor stops for only some of the errors. The parity errors 1/O LSR, INV ADR, 
INV OP, CHAN DBO, and INV Q are not affected by the setting of the parity switch 

and the processor will always stop on these errors. For all other errors, the processor 

will continue to run when the switch is in the run position. A mechanical interlock 

on the CE panel ensures that the parity check switch is in the stop position with the front 
cover closed. 


STORAGE TEST SWITCH 


This switch enables the altering or displaying of storage as follows: 

A. In the STEP position, a storage location is accessed with each depression of the 
Start key. 

B. In the RUN position, following the Start key depression, core storage is exercised 
by accessing either the same location repetitively or all of core sequentially (see 
Address Increment Switch). 


AODRESS INCREMENT SWITCH 


This switch enables address incrementing when in the CE test modes of Alter of 

Display storage. With the switch in the ON position, the contents of SAR are incremented 
by one after each storage access. When the switch is in the OFF position, SAR is not 
incrementing. 


1/O OVERLAP SWITCH 


This switch modifies control of the system so that 1/O operations may be executed in 
either an overlap or a non-overlap mode. With the switch turned to the normal position 
of on, 1/O operations are executed in an overlap mode. When the switch is turned off, 
1/O operation is completed before the next sequential instruction is executed. 
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CE CONSOLE SWITCHES (continued) 
LSR DISPLAY SELECTOR (Should be in the normal position when processing.) 


rotary switch selects the Local Storage Register (LSR) whose contents are to be 
layed. 


LSR’‘s that can be manually selected for display via this switch are: 1AR, ARR, XRI, 
and XR2. 


Refer to Service Aid section for procedure to display other LSR’‘s. 


n the switch is in the Normal or OFF position, the system controls the selection 

i display of the LSR’s. If the switch is in other than the Normal position, the specified 
LSR is selected and its contents are available for display whenever the processor clock 

is stopped, or if the clock is running, when no CPU machine cycles and no |/O data 
transfer cycles are being taken. tn the OFF position the LSR display wil! have all bits 
OFF if no t/O device is selecting an LSR. 


BSCA SWITCHES (LOCAL TEST AND BSCA STEP) 


e BSCA must be in a SiO test mode of operation for these switches to be effective. 
+ the test mode, the switches allow the following actions: 


LOCAL TEST SWITCH 


Placing the BSCA in test mode removes the BSCA from the communications line for 
diagnostic testing purposes. Data transmitted is sent to the receiver trigger allowing 
for wraparound operation. Test mode is used in conjunction with the external test 
switch. With the external test switch turned off, data is sent directly from the transmit 
trigger to the receive trigger; with the switch turned on, data is sent from the transmit 
trigger to the MODEM and then back to the receive trigger. The external test switch 

is located at the MODEM end of the medium speed cable. For high-speed MODEMs 
the switch is located on the CPU CE control panel. 


BSCA STEP SWITCH 


Step mode allows stepping through a test operation by using the BSCA step key located 
on the CPU CE panel. The stepping operation can also be used by using the machine 
cycle step or clock step and the CPU start key to step through each data phase and 
BCC phase within the bit time. 
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OPERATOR CONSOLE SWITCHES 
INQUIRY REQUEST SWITCH 


This switch is mounted on the console, and although this key is not under keyboard bail 
interlock control, it operates as though it were a key on the keyboard. Moving this 
switch to the ON position causes the data and status bytes to be stored in the keyboard 
attachment circuitry. {nterrupt level one must be enabled for the CPU to recognize 

this switch. The status byte has the function key bit (bit 3) on and the data byte contains 
the unique data character code for the inquiry request key (0001 0001). 


DISK DRIVE 1 AND DISK DRIVE 2 SWITCHES 


These switches control application of electrical AC power to their respective disk drive 
motors. 


DISK SELECT SWITCH 


This switch selects the disk from which the initial program toad will be performed. 
When the switch is moved to the removable position, sector zero of cylinder zero, 

of the removable disk is used for program loading. Similarly, when the switch is in the 
fixed position, sector zero of cylinder zero, of the fixed disk on disk drive one is used 
for program loading. 


PROGRAM LOAD SWITCH 


This switch initiates loading the program into main storage. The following actions 
occur when this switch is operated to the on position: 


1. All t/O and machine registers, controls, and status indicators are reset. 

2. The instruction address register is set to zero. 

3. The disk tile data address register is reset to zero. The record tn cylinder zero, sector 
zero on one of the disks in disk drive one is read into storage starting at location OOOO. 
The disk that provides the first record is selected by the setting of the Disk Select switch 
on the console. 


When the program load switch ts released, the processing unit executes the instructions 
read into storage from cylinder zero, sector zero, starting at iocation OOOO. 


lf disk drive one is not ready, the 1/O attention light is turned on. When the program 
load switch is sperated, it is necessary only to make disk drive one ready to complete 
the program load function. 


DATA RECORDER SWITCH (DATA RCRDR) 


Moving this switch to the on line position places the data recorded under program 
control when the Verify-Punch switch on the data recorder is in the punch position. 

The data recorder keyboard is disabled, data can be entered into the system from the 
data recorder reading station, data can be punched at the data recorder punching station, 
and data and control can be entered from the system keyboard console. 


Moving this switch to the off tine position places the data recorder under its own 
control and allows it to function as a normal (off fine) data recorder. 
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OPERATOR CONSOLE SWITCHES (continued) 
SYSTEM START SWITCH 


When this switch 's moved to the start position the processor turns cff the halt code 
lights and resumes normal operation. When this switch ts moved to the stop position 
the processor halts at the end of the operation tn process. This halt is indicated by 
turning on the stop light on the console. 1/O data transfers are completed without loss 
of information. The system can be restarted without loss of information only by setting 
the switch to the start position. 


POWER ON-OFF SWITCH 


This switch controls the main electrical power to the system. When it is moved to the 
on position, a partial system reset is generated and a power up sequence is started. 


The partial system reset prevents any !/O operations from starting until they are requested, 


the power-up sequence is performed to apply the various voltages within the system 

in a Manner to protect information in main storage. The On position of power switch 
is interlocked with power supply safety circuits, (overload protection and thermal 
circuits} and logic gate thermal protection. The system will not power-up until the inter- 
lock circuits are complete. !f power on is disable due to an over voltage or over current 
condition of the —4 or +6 or —30 power supplies, turn power switch to off depress 
system reset on CE or Operators console then turn power switch to on. If the OFF 
position the system sequences the system power off in a manner to protect the infor- 
mation in core storage and opens the main power to the system. If an abnormal power 
off occurs (such as an electrical failure) the system will not sequence down properly 
and information in core storage may not be preserved. 
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5404 


5406 


1/0 CHECK LIGHT 


This Jight is turned on when the following errors are detected 
CRT-2265 


(1) When the 2265 attachment detects the following: 
D-REG INVALID PARITY 
This light is turned off by a system reset, a check reset, or by an SIO instruction to 


the CRT. 
PRINTER-5213/2222 


(1) When the 5213 attachment detects the following: 
CYCLE OR MARGIN CHECK 
SYNC CHECK 
DATA OR ROS CHECK 
INVALID COMMAND 
This light is turned off by a system reset, a check reset, or by an SIO instruction to 
the PRINTER. 


DATA RECORDER 


(1) When the DR attachment detects the following: 
INCORRECT CARD CODE, PUNCH OP 
NON-COMPARE DIAGNOSTIC PUNCH OP 
NON-COMPARE IN DR, READ OP 
This light is turned off by a system reset, a check reset, or by an SIO instruction to 
the data recorder. 


KEYBOARD 


(1) When the keyboard attachment detects the following: 


PARITY CHECK 
This light is turned off by a system reset, a check reset, or by an SIO instruction to 


the keyboard. 
SERVICE AID PRINTER 
The printer element may be moved one position to the right by holding up and not releasing 
the check reset switch and operating the system reset switch once for each increment to the 


right. The element may be restored to the left margin by operating and releasing the check 
reset key and operating the system reset switch. 
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1/0 ATTENTION LIGHTS 


There are eight 1/O attention lights. When any of the following lights are on it indicates that 
the corresponding |/O device has been issued an SIO instruction and it is not ready to operate. 


1. SIOC — The I/O device is not attached to the serial input output channel, or the 1/O device 
is not ready. See the appropriate operators manual for the I/O device. 


2. BSCA — The following conditions that will turn on the BSCA 1/0 attention light can be 
found by checking the BSCA operators console. 


A. DT SET READY — This light being off indicates that the modem is not ready. 
B. ACU PWR OFF — This light being on indicates that the auto call unit has power off. 


C. DT LINE IN USE — This light being on indicates that the data line occupied line from 
the ACU is active. 


D. DT TERM READY — This light being off indicates that the BSCA is disabled. 


E. EXT TEST SW — shis tight indicates that the switch at the modem end of the medium 
speed modem cable is in the TEST position. For high-speed modems this indicator will 
be on when the local test switch on the CE console is in the ON position. 


3. LCD — This light being on indicates that the operator is required to insert a ledger card in- 
to the LCD feed chute. 


4. CRT — CRT is not ready. Check for power on. 


5. DATA RCRDR — If this light is on check the 5496 to see if the FD CHK and the STKR 
lights are on. If either light is on use the following procedures. 


A. FD CHK 
1. Hopper Jam — no damaged card: Adjust cards in hopper, press release key. 


2. Hopper Jam — bent card: {f punching cards, discard card. If reading cards, flatten 
card and place in hopper, and press release key. 


3. Hopper Jam — damaged card: If punching, discard card then press release key. 
If reading, remove card 
Move DATA RCROR ONLINE/OFFLINE switch to OFFLINE. 
Re-punch damaged card 
Place card back in hopper 
Move DATA RCRDR ONLINE/OFFLINE switch to ONLINE. 
Press release key 


4. Empty Hopper — more card to process: Place more cards in the hopper then press 
release key. 


5. Transport Jam: 
a. Open transport cover 
b. Push card gently toward stacker. Card will automatically continue and stack. 
c. If punching, discard card (last one in stacker) and press release key. 
d. If reading, use the same procedure that is used for hopper jam — damaged card. 
B. FO CHK and STKR FL 
1. Stacker Full: Remove cards from stacker and press release key. 


C. DATA RCRDR 5496 


If this 1/O attention light is on with no check lights on the 5496 on, then check the 
following switch settings on the 5496 and the 5406 operator consoles. 
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1/O ATTENTION LIGHTS (continued) 


5496 CONSOLE 

1. Verify/Punch Punch 
2. Auto Rec Rel On 

3. Data Recorder Power Switch On 

4. Auto Skip Dup Off 
5. Prog Off 
6. Verify Field Correct Off 

7, Record Erase _ Off 
8. Prog Load Off 
9. Verify Repunch Off 
10. Print On or Off 


5406 CONSOLE 
1. Data Recorder Online 
Check if the data recorder is plugged in. 


6. 129 DATA RCRDR — Jam in transport area of 129 or else last card read (or 
punched) did not exit read station at proper time. 129 column indicator = 8A, 
When 129 column indicator = 88 one of the following conditions are present. 
a. Stacker full 
b. Hopper jam 
c. Empty hopper 
d. No card register 


7. 5404/5406 PRINTER -- The following conditions turn this light on. 
a. Cover is open or not properly closed. 
b. The printer is out of paper. 
c. The line select lever is not set to 6 on VFC. 


8. 5404/5406 DISK DRIVE 1 - The following conditions turn this tight on. 
a. Disk drive 1 is not up to speed. 
b. The drawer is not closed properly. 
c. The removeable disk is not mounted in file. 


9. 5404/5406 DISK DRIVE 2 — The following conditions turn this light on. 
a. Disk drive 2 is not up to speed. 
b. The drawer is not closed properly. 
c. The removable disk is not mounted in file. (5406 only) 
d. The disk drive 2 switch is not turned on. 
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LOAD DCP 


Set Console Switches 


Halt EEO 
Halt FF5 


CPU Test 
LSR Test 


Halt 805 


Halt 805 
DCP Printout 


CPU Test 
LSR Test 


CPU Test 


LSR Test 
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5406 BSM ADDRESSING 


1 Address Line 


Store Lines 


VvZ2p MMZMH 
OmD PAPO 


rFyaZ2o MaA<OD 


Sieslfe 
Data Lines 


nmme 


Rd/WR Select 
Store New 


One Byte (9-Bit) 
Readout Addressing Decode/Remarks 


4 
X-Lo Order 


Y-Lo Order 


Y-Hi Order 


NWO a oO Din © 


|= 


8192 Byte Control 
16384 
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5406 BSM ADDRESSING (continued) 


90¢S 


pOvs 
UOIIOIIG) }UTIIND) BIIAA a0INOS 
qyuasing 
ESIBY YY 
$O18D) AM 
J8YIO OF 
{01}U09 


{043U07) 
ESYer Vy 
v 


aM 


aposaq 
ssasppy 
v 


{OU04 
peeoy 
v 


tO2U07 
peay 
Vv 
saieg 
peey 
Jayyo 
OL 


$8185 peoy 
39YIO OF 


asN0S 
wang 
2841 1UIIIND Peay Ce y 


Msuas/iqiyu; 


“SUI, XX 942 0} [91/8200 
SUN JIM BUGS-Z :aION 
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5406 BSM XY LINES 


2 Y Drive Lineslone end of each) 


Odd Numbered 


One X Drive Line Lines 


(both ends} 


Bottom Diode 
Board 


Even Numbered (see SR 214) 


Lines 
Printed X Return 
Top S Wires 
BK mode Even-Numbered 
Array Board Odd: Numbered 


(see SR 204) 


One X-Drive Line 
(both ends} 


2 Y Drive Lines 


Card Side (one end of each 


ot Frame 


——X-Return Card 


Bottom 
Diode 


One X-Drive Line 
(both ends) 


Printed 
X-Return 
Wire 


One Y-Drive Line > 
oo 


meee (one end) ie 
Board et 
(see SR 204) a 
ae 
ake 
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SINGLE CYCLE SYSTEM RESET AND MANUAL ROUTINE 


This service aid is a procedure for clock stepping through system reset or the 5406 test modes. 
e, alter SAR, alter storage or display storage). 


Attach 
Tie-up 


Jumpers 


+Tie-up Jumpers: 
Clock Step Mode 
AB2R2J02 - AB2C2M08 
1/O Not CE Test 
AB2R2J11 - AB2B2M08 


Proc 
Checks 
Occurring 


Set Parity Ck 
Switch to Run 


SR 
or Manual 
Routine 


System Reset Manual Routine 


Depress and 
Set Storage 


Hoid System 
Reset Key Test Switch 
Until Clock to 


Run 


8 Time 


Depress and 


Release Depress and 
Start Key Release Start Key 
to Clock to Clock Step 


Step 


Release 
SR Key 
at Clock 
8 Time 


End 
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5213/3 INTERMITTENT SYNC CHECK (5404) 


The following procedure should be used to eliminate intermittent SYNC checks on 5213 
Model 3 printers. 


1. Turn power off 


2. Loosen the coupling which joins the leadscrew and stepper motor. Remove the 
stepper motor from the casting and lay in base. 


3. Check for binds in the leadscrew by pushing the printhead from one margin 
switch to the other. The printhead should be very free and move with little or no 
resistance. The following steps should be used to eliminate any binding conditions. 
A. Check for contamination on the cartier support shaft and leadscrew. 
B. If binds still exist, rotate the carrier support shaft in one quarter turn incre- 
ments. This shaft can be rotated by loosening the set screw on the left 
support frame. 


4. Mount the stepper motor on the frame. 


5. Loosen the transducer clampscrews and adjust each transducer eccentric to the 
center of its travel. 


6. Perform the print carrier and print emitter adjustment per step 2.20 of the 5213 
TMD. 


7. Adjust the emitter air gaps to .001 to the highest point on the emitter wheel. 


8. Turn power on and run diagnostic E8A and loop on Routine 2. Scope the 
following points in the 5213 attachment and check for a minimum output of 
3 volts. 
Print Right Emitter 01A-A2-C2D07 
Print Left Emitter 01A-A2-C3D07 
Stepper Forward Emitter 01A-A2-B2B08 
Stepper Reverse Emitter 01A-A2-B2B12 


If 3 volts is not obtained, readjust appropriate emitter. 


9. Adjust stepper motor speed using diag. E87. Adjust forward and reverse emitters 
so they fall into the 11.50 to 11.70 MS Range. 


10. Adjust print emitters using Diag. E89. Adjustment on the 5213/3 printer is 
correct when the X is lined up under the left hand X and adjusted via the eccentric 


to fall in the middle of the 3X tolerance. 


11. Recheck the output of the emitters using the procedure in Step 8. 
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5412 B DATA FLOW 


8+ Pam Extended 


Channel 


8+ Pam [Fo Disk 


ADDRESS/DATA SWITCHES 


CL2 and 3 


Translate | DBI 


Odd CD (1/0 cycle} 


1CD (1-Op), 3CD (1-Q) 


Channel tn 
Control 


LSR Hi - 3CD 
LSR Lo- 100, 3CD 


Storage Unit 
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M 1CD, 3CD, 5CD 


ic 
Op Reg 
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- 


LSR Hi- 1CD, 7CD 
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8+P 
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x 


Cycle — a 
Control 
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B 
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Control 
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5412 B STORAGE DATA FLOW 


Ra Cait Wr Call 


Clock and Timing Pulses 


SAR Bits 0:14 
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Address 


Decode 


iCPU Store Parity Check) 


3-6 


MIS540 
Ext Chan In Bits P, 07 


(Ext Chan In Parity Check) 


MS540 3-6 


SDBIEP1,07 


SDR Ext Ch Out Bits P, 0-7 


Dual Byte Mode Strobe Data Pwrd 


A SDR Hi Strobe 2 
Strobe CPU - Ext Ch 
SAR Bit 15 ia 


| SDBO P1, 0-7 
| | SAR Bit 15 
P.0-7 
To B Register 


Main 


Storage 
MS540 3-6 


SDR P 


Check 
ec 


RA15} 3-6 


z (SDBO Parity Check) 
: [sc 
SDR Lo Strobe 2 


SDBO P2, 8-15 


SDBI P2, 8-15 


5412 C DATA FLOW 


From 
ATT 


Address/Data Switches 


3CD 


8+ Pama Extended 


Channel 
8 + Pa to Disk 3CD 


Odd CD (1/0 Cycle) 


Translate In DBI 
Main storage x 
Model C19 BOK 1CD (1-Op), 3CD (1-Q) 
Model C20 96K Channel In 
Xx LSR Hi - 3CD aap PROGRAM MODE Control 
LSR Lo- 1CD, 3CD REGISTERS (7) 
1CD,3CD,5CD 
Xx Channe! Out 
LSR High - 1CD, 7CD Control 
LSR Low ~ 5CD Force 1, 
B8+P 2 or 16 
x x x 
To DBO 
A Reg 7 Transtate 
g Out @ 
2D, 4D, 8D 2D, 4D, 6D x | Cl 4C to BC 
Address LSRs LSR Hi LSR Lo 


Eg | Transtate 


Table 


=e 
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5412 C STORAGE DATA FLOW 


oy 8 ge . T Pee t 
Cioek ad 7 Misty Purses 


Main Storage 


Address 


A B3B?2 
MAT4I2 


ATT Control 


A B3B2 
CPUTOLSR MA1O2 


6 - 5412 


SOBI P10? 


Main 


Storage 


SDBI P2,8 15 


(CPU Store Parity Check} 


Ext Chan tn Bits. P. OF7 


(Ext Chan in Parity Check) 


SDR Ext Ch Out Bits P, 0-7 


Dual Byte Mode Strane Data Pwrd 


SDR Hi Strobe 2 
Strobe CPU Ext Ch 


a 
SAR Bit 15 a 
SDBO P1. 0-7 


MSAR Bit 15 


MS500 MSS510 
MSS20 MS530 


ISDBO Panty Check) 
E> 


MS540 36 


SDR Lo Strobe 2 


A 


SDBO P2,8-15 


~~ ELYG 


ee 
B5 
ena 


Channel and 5471 


Channel Bank 1 Bees x 
A SS 

140252023 —~ i = 
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ras 


Channel! Bank 2 


BSCA ? Ann " s1oc 


DBO 
Clock 
OBI 
Misc 
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Power On Sequence 


] Main CB On (power switch OFF) 
? +24 Vde control voltage 
3 K 1 (eonvernence outlets) 
4 K2 (TH CHK light turns off) 
a) Turn Power switch ON 
66. K3 (ac voltage to logic supplies and fans} 
7 K5( 4V power on) . 
K5 2,K17 1¢44+6V power on) 
9. K6 (6V sensed) 
10 (*3.4V power on) 
V1 i8.5V power on) 
12 K8 (8.5V sensed} 
13 K9B (lamp and meter voltage) 
14. KOA (ac voltage to 54714) 
15. KQ (ac voltage to 1/0 devices} 
16 (+ 94V power on in 5412/5424) 
17. Klin 5421 (5421 start up} 
18. -K7 in 5421 (+6V_, - 12V, +60V in 5421) 
19. K10 (+24V sensed} 
20. Ki (+60V sensed) 
21. K12 {remove POR) 


Power Off sequence 


Main CB 
+24 Vde control voltage 
K1 (convenience outlet) 
K2 (thermal interlock } 
Turn POWER switch OFF 
K9 (ac voltage to 1'O devices) 
K9A (ac voltage to 5471) 
K9B (lamp and meter voltage) 
9 Klin 5421 (+60, +6, and - 12 Vdc) 
10. K11 (+60 Vde sensed) 
11. K10 (+24 Vde sensed) 
12. K12 (turn on POR) 
13. K7 in 5421 
14. K8 (48.5 Vdc} 
15. (+3.4 Vde) 
16. K3 {ac voltage to logic supplies and fans) 
17. K6 (+6 Vdc sensed) 
18. KS (--4 Vde sensed) 


~ OO WN = 


co 
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6-2 


Exhaust Fan 
No. 2 Bulk Power Supply (Feature) 


4V Undervoltage (UV} Detection 


Preload Resistor Assembly 
(6V Exp Feature) 


-4V 50A Add On Regulator 


Brass Plates 


-4V 70A Regulator 


+6V 25A or 40A Regulator 


Resistor Box (-4V current bypass 
and -30V divider network) 


Exhaust Fan 


\ 


6 


Ls 
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Hd 
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VV 
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ie 


Lt 
wy 


as . 
Ss vsecsacde oO 


aNGH 


AS 


No 1 Bulk Supply 


No 3 Bulk Power Supply (Featare) 


*6V Expansion Bulk tfeature} 


BSCA or MLTA Regu ator (feature) 


2501 or 1442 Regulator (feature! 


Main Starage Power Supply 


224 Vdc Power Supply twithour 5424) 


Powe Supply Blowe: 


Autotransfarmer (20 Vac 
ot 235 220 Vaci 


Primary Controt Box 
24 Vide Captiss Voltage 


5412 
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HALT IDENTIFIERS 


HALT 


| __ Identifiers ———— 


Character 
Displayed 


a 
—- 


| 
| — 


ees 


EXAMPLE: @ 


et 
eff. 
DISPLAYS 
: 3 a | 
| [: | bi | tl 


Bit 1 Bit 1 
Bit O not used 
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5412—B PROCESSOR CHECKS 


i/O LSR 


LSR Fl 
LSR F2 
LSR HI 
LSR LO 
SAR HI 
SAR LO 
INV ADDR 
SDR 

CAR 

A/B 

ALU 

DBI 

CPU DBO 
OP/Q 

INV OP 
CHAN DBO 


INV Q 


Indicates selection of an LSR by an I/O device was rot performed 
correctly. 


Parity is incorrect on the output of the LSR Feature 1. 
Parity is incorrect on the output of the LSR Feature 2. 
Parity is incorrect on the output of the LSR high. 
Parity is incorrect on the output of the basic LSR tow. 
Parity is incorrect in the Storage Address Register High. 
Parity is tncorrect in the Storage Address Register Low. 
Indicates that SAR contains an invalid address. 

Parity is incorrect in the Storage Data Register. 
Indicates the carry out of the ALU is incorrect. 
Indicates the A or B register has incorrect parity 
Indicates the output of the ALU has incorrect parity. 
Parity is incorrect on the CPU end of the Data Bus tn. 
Parity is incorrect on the CPU end of the Data Bus Out. 
Parity is incorrect in the Op Register or OQ Register. 
Indicates an invalid OP Code.in the OP Register. | 
Parity is incorrect on the 1/O Device end of the Data Bus Out. 


Indicates an invalid O byte ts present in an 1/O instruction. 


1/0 ATTENTION 


The {/O attention light indicates to the operator that one or more of the attached I/O devices 
requires attention caused by a ‘normal’ 1/O condition. ‘Normal’ is defined as: empty hopper, 
full stacker, out of forms, etc., as opposed to check conditions. 


Recovery — Operator must determine cause of indication, rectify the cause and return device 
to the READY status. 


Note: Refer to individual devices for ‘normal’ definition, recovery and/or restart procedures 
for that device. 
UNIT CHECK 


Testable Indicators 


Unit check handling of testable indicators is controlled by software. 


Restart procedures are conveyed to the operator via programmed HALT operation. HALT 
IDENTIFIERS displayed on the console and recovery/restart procedure listings. 
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5412—-C PROCESSOR CHECK PRIORITY AND DESCRIPTION 


if more than ane lamp is on, the first one listed with corresponding clock lamp on has 


highest priority. 


pa 
Clock Check | Description 
- 
Even 1/0 LSR* indicates selection of an LSR by an [/O device was not per- 
formed correctly. 
Even 
Not 0 LSR Parity is incorrect on the output of the LSR. 
2 SAR ATT Parity is incorrect in the SAR or in the ATT REG. 
2 MSAR Parity is incorrect at the memory end of the storage address lines. 
2 Inv Addr* Indicates that MSAR contains an invalid address ie: storage add- 
ress exceeds system storage size. 
6 SDBI Parity 1s incorrect at input to storage. 
4 SDBO Uncorrectable data error at output of storage. 
Even 
Not 0 CAR Carry out of ALU is incorrect. 
1,3,5,7 DBI Parity is incorrect on the CPU end of Data Bus in from the |/O 
devices. 
Even 
Not 0 A/B Parity is incorrect in the A or B register. 
Odd ALU Parity is incorrect at gutput of ALU. 
Not 7,9 | CPU DBO Parity is incorrect on the CPU end of the Data Bus out going to 
the !/O devices. 
8 OP/Q”* Parity ts incorrect in the OP or Q register. 
8 Inv OP* Invalid OP code in the OP register. 
8 Chan DBO* | Parity is incorrect on the |/O device end of the data bus out 
coming from the CPU. 
| 8 inv Q* 


indicates an invatid O byte is present in an (/O instruction. 


*Not affected by parity check switch. 
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5412—C CONSOLE LIGHTS AND SWITCHES 
Only Unique 5412 Functions are Described - Refer to 5410 for other lights and switches. 


MODE SELECTOR SWITCH 


e Alter SAR 


Address switches are gated to |AR then SAR. >64K CE switch 1s gated to the 
“>64K SW Latch” then SAR E15. 


e Display Storage 


- Normal Mode 


The |AR and the >64K CE SW Jatch are gated to SAR 
SAR addresses storage untranslated. The data will display in the Q-reg SAR E15 
will display status of the >64K SW latch only if the SAR/MSAR switch is set to MSAK 


— Display Check Bit SW On 
Same as display storage - normal mode - except memory check bits (C1-C&) are dis- 
played in the Q-reg bits 0-5. Q-reg bits 6 and 7 are forced on (1,1). The SAR address 
must be odd. 


e Aijter Storage 


Same as display storage except data switches (switches 3 and 4) are written into the 
address storage location. 


e Display ATT/PMR 


ATT displays in roller 6 
PMR displays in roller 7 
Console switches 1 and 2 select the register as shown: 


ATT/PMR Address Switch Settings Nate. See next page for 


bit significance, 
Register To Be Loaded 


Att Register Xx! 
Program Level 1 PMR 


Program Level 2 PMR 
Interrupt Level O PMR 
interrupt Level 1 PMR 
Interrupt Level 2 PMR 
Interrupt Level 3 PMR 
Interrupt Level 4 PMR 


— 
oOwpwowmw-oo* 


TEnter the first digit of the ATT register number into switch 1, and 
the second digit of the ATT register number into switch 2 to 
identify the desired ATT register. ATT registers are numbered 
sequentially in hex from 00 to 1F. 
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5412—C CONSOLE LIGHTS AND SWITCHES (continued) 
MODE SELECTOR SWITCH (continued) 


© Alter ATT/PMR 


Same selection as for display. Consote switches 3 and 4 are gated into the selected 
register as shown: 


Hex Bits Bit Significance 


ATT Bits 
to M SAR 


B-Cycle Translate 
A-Cycle Translate 
!-Cycle Transtate 


1/0 >64K 


0 
1 
2 
3 
4 
5 
6 
7 
0 
1 
2 
3 
4 
5 
6 
7 


Mask Interrupt 


ADDRESS INCREMENT SWITCH 


If an - causes 1AR to be incremented by 1 each CPU cycle during alter/display storage. 
Storage scanning is within a 64K boundary. 


>64K CE SW 
e Alter SAR Operation 


Conditions the '>64K switch latch’’ and SAR E15 which is used to address storage 
during an alter/display storage operation. This latch is not incremented during storage 
scan. 


e Address Compare Operation 
{f the SAR/MSAR switch is set to: 


SAR - the >64K switch ts ignored. 
MSAR - the >64K switch and console switches 1 through 4 are compared to MSAR bits. 


ADDRESS COMPARE STOP SWITCHES 
' The roller switch must be set to 1 (SAR display) 


Stop on I-cycle switch on ~ Stop on an address match during an |-cycle 
Stop on E-cycle switch on — Stop on an address match during an E-cycle 
— Will also stap on I/O cycle steal. SAR/MSAR 
switch should be set to MSAR. 


Notes: 1. I/O operations will be completed after the address match is detected. 
2. Translate will be off when the CPU stops. 
3. The SAR/MSAR switch determines if SAR or MSAR is compared to the address 
switches for generation of the address compare signal. 
The >64K switch is compared if SAR/MSAR is set to MSAR. 
4. To prevent stopping on an address match - tie up O1A-B3 R2 M02. 
Address match point is - same card U12 pin. 


14 — 5412 


5415 INDEX 


Channel Cabling: 2.8 2.4.2 chb8 4 beak wa eb BG ie Gls Pace be BYRD ES 
Console Lights and Switches--5415 
Data Flow-S415 A/B/C 26. 
Data: Flow=5415 DF vs 5 ses Sather ees ole Pek Dh eee dee 
Diskettes” 2 ake ee Sh BS ee Be RE REA Ooee ds tee sad eal aS 
Halt (\GGntifiers® e062. 2 a eee BA eg ea We tia wart woke Pea A 

Memory Data Flow—5415A/B 0.0. 
Memory Data Flow—5415C/D ..................... 
MST Tie-up. Points. 2) 23) 29 6 20 ee pag dost aoe Bate Se YS BP ede tS 
Power On/Off Sequence 
Power Supply Locations 2... 0.00.00... 000000 ce ee 
Processor Check Priority and Description 
Tie off for Fast | Cycles... ccc ee ene eee eee eee tee 


Invalid Op Code Process Check 


5415-1 


5415 


SleS —2 


5415 MODEL A/B/C DATA FLOW 


Alacer Storage Address 


Cl 2 and 3 


. Address. Data Switches 
| Cl 3 
x 

Cl5 


Transiate In DBI 


ICD th Opi. 3CD v-u! 


Channel tn 


qm P'ogram Mode Controi 


Registers 19} 


LSR Mi 
LSR Lo - 


3CD 
ICD, 3cD 


| 1€0, 3CD, 5CD 


Channet Out 
Control 


Out (Pc) 
5CD 3CD, 5CB 
x x 


Cows) C= 


Decode 


SDBI Reaster 


Force 1, 
2,01 16 


20,40, 6D 


Kk: [re]: 


cine «Ree - Clock 0 ! A 2 | 3 4 5 6 
| Moaity Modify | 
Load Msc Compute | Address Address CE { 
; SAR | } | Lo Hi ' 
i 
Ne fale] cq] 
cer 5 ‘ Pnase AlBi]cid Note Clock O and 1 consists of 5 phase 
a 16 - ouises (A,B,C, D, and E) 
a sy 


5415 - 3 


5415 MODEL A/B MEMORY DATA FLOW | 


SDBI 0-7 


Extended Channel (disk) 


A-B4S2 
Us14) 


SOBO 


0-7 
B Reg 
SAR Bit 15 “ 
B+P 
‘ i 
SOBO in| A-B4R2 
8-15 iiss ff 


Main Storage : CPU 


I 
1 
I 

E- 


N 
Dua! Byte Mode 
Extended Channel 
8+P Storage 
Data, 
Check Bit 22 Bits 
Generation, 


SAR Bit 15 Ciock 
(SOR card) 


Error 
Check 
and 
Correction 


22 Bits 


Oual Byte Mode 


Main Storage 

a a es ee ee ee ee ee ee ee ee ee 
I CPU 
! 


B+P 


ADECA- A-B402 


| 
ee UJ101 
othe oe - | ADECB~A-A4B2 
aes I UJ401 
— 


SDBI Reg 


Tey 2. 


A-B3L2 
KM161 


4 — 5445 


5415 MODEL C/D MEMORY DATA FLOW 


. yee Rute Seiwa ais CPU Disk 
, trgg ge - 2 ! és = Pe 
ee 5 Son i ay BO SDBO 
aoe an oa raat PO-7 O07 SAR 15 Pl 15 8-15 PO.7,0-7 


SOBO 2-15 SDBO 0-7 = A _ 


« 


SOBO PO-7 or P8-15 


UJ532 Gora 
A borg 


Data +16! 


SDBO 8-15 


e 
= : Array : 
Byte Cortio Store Data Cards > : 
Cneck Bt be . 
Genefation ° 
UJ530-531 ° 
Page 3-6 Page 3-6 UJ533 Page 3-11 Jor 15 


UJ550-531 


UJ520-521 UJ522 


Bit 
Generation 
and Decode 


Fetch Check 
Bit - 
Generaudp 


same 


LsE11-6148 


S4R €13,E14,€15, 0-15 


Adaress 


Memory 


Decode 


Main Storage 
Timing and 
Control 


Page 3-8 


Page 3-10 
Us532° 


Paae 3-10 


UJ532 
UIJ534 


Output 


Page 3-12 


BSM Select UJ512-513 
Page 3-7 


UJ510-511 


UJ540-551 


SDBO PO-7 a: P8-15 
Oor8 
tor9 


Byte Selection 


SDBO 0.15 


Data /16) 


Fetch Data 
Register 


iN UJ240 
N 
SDBO 8-15 A 


Byte Contra: Store Data 
Check Bit 


Generation 


Inver: Data 
Sw: teh 


Page 3.9 


UI300-310 
UJ230 


Page 3-6 Page 3-11 


UJ200-210 UJ220 UJ309-310 


US411-418 Fetch Check Syndrome 
Bit Bit 


Generat.an Generation 


SAR £13, €14, £15, 0-15 


Address and Decode 
(not) SAR Decode 
inot) SAR E13 Decous Page 3-10 Page 3-10 
Main Storage 
BSN! Setect Timing and UJ320 UJ320 
Controi Page 3-8 UJ340 
5120-130 


Page 3-7 


UJ100-110 


: 


5415-5 


5415 MODEL D DATA FLOW 


B+ maa Extended 


Channe! 


8+ -_> to Disk 


3CD 
Main Storage 
96 K 512K 
Main Storage Address 0 7 
E13 E14E150 45 SDBI Reaister 
Cl 3-4 
ee eencemnc 
0 4 5 15 
EIS EISEIS 
[| jo = 
ODE, 9C 
x 
17th, 18th, and 19th Bit + P 


Parity Checked 


Parity Generate 


@@ 


Display 


6 — 5415 


: From 
ATT 


Main Storage Address 


Control and Error Status 


AEE ERTS 


X emmewaes >< 


Address Data Switches 


i cls 
3CD 

x 

PP] P| Odd CD (10 Cycle) 

ral A oo C15 

| x Translate In DB! 

x i 4 

Reg Reg 3CD 

; 4 

1CD (1-Op), 3CD (1-Q) 
x 5 5 
() A A () LSR H: — 3CD, Channel in 
LSR Low ~ 1CD, 3CD @mm =Program Mode Control 
| = = i... Registers (9) 
x 8+P 
Force 1, (°9) 
2,or 16 
1 1CD, 3CD, 5CD 5B . : 
| P| 
ox a 
i 3 3,5,8 
—_—_ Xx x 
Aux ALU oF 
) re Reg (Pp) Op Reg am (P) QReg om 
4 

Channel Out 

| ©) wae Control 

| 

1 

DBO 


| 
1D, 30, 5D, (Fast 1-Cycle) 
2D, 4D, 8D 


1D, 3D, 5D, (Fast t-Cycie) 
20, 4D, 6D 


Notes: 1. 


LSR 


1 


Translate 


Prog. mode registers on D-25 and D-26 are two bytes. The 
standard byte (loaded on EB-1) 1s unchanged. The added 
byte (loaded on EB-2) uses only bit 7 for E13 address bit. 


. Bit 19 (E13) used on D25/26 only. 


5415 CHANNEL CABLING 


5424, 2560, 
1442 or CTF 
Y6 
Y5 
~ Y4 Mod. A 
e 
A-A3 


Channel Channe! Bank 1 5424, 2560, 1442, 
or Channel 
3340/3344 Terminate 
Feature 
Y6 Mod. B, 


Y5 C,D 


Y4 
Y3 


A-B2 
1403 


Printer 


A-A3 


18 Bit Extended 
Channel 


Channel Bank 2 
3277 SIOC 
Spare 


B-B2 


Channe! Bank 3 
BSCA-2/ 
Disptay Adapter 


© ; ‘REMOTE SAR' B-B4 


: 5415 - 78 


This page intentionally left blank. 


5415 HALT IDENTIFIER 


HALT 


[-_______. dentifiers | 


Character 
Displayed 


a pr 


Bit 1 
Bit O not used 


EXAMPLE: 


DISPLAYS 
= 
a 


5415-9 


5415 TIEUP POINTS - MST 


A-GATE 

Board 

5445 Al 
5444 A2 
5424 A3 
2560 A3 
1442 A3 
>64K Memory A4 
1403 BI 
Channe| B2 
CPU B3 


<64K Memory B4 


GATE 


Board 


BSCA1 
BSCA2 
S102 
2501 


3277/3284/3411 


MLTA 


CE INVERTER 


DO2 


A-B3R2 
KA232 


10 - 5415 


DOA 


5415 DISKETTES 


P/N Diskette # & Description Programs 


1607738 1 (5415 Model B or C) ODO, FFB, FFF, FO6, 143, FCO, 
C17, FAO, FC2, FA6, FA7, DD6, 
D44, and DD 
4238747 1 (5415-D w/o the 3344 Contains the same programs as 
EXP FEAT) diskette above except that the CPU 


diagnostics (ODO) are different. 


4238751 1 (5415--D with the 3344 Contains the same programs as 
EXP FEAT) diskette above except for the 
following programs. FAQ, FC2, 
and FA7. 
1607739 2 (5415 w/o 3344 EXP LDR, LDS, FCO, FAO, EOA 
FEAT) 
4238752 2 (5415-- D with 3344 EXP Same as above except for program 
FEAT) FAO. 
4238753 3 (5415 B, C or D) C16, FAI, FA2, FA3, FA4, and FAS. 
1607741 4 (5415 w/o 3344 EXP C11, C12, C14, C15, C17, C18, C19, 
FEAT) C1A, C1B, C1C, CIF, and FAO 
4238754 4 (8415 with 3344 EXP Same as above except for programs 
FEAT) C12,C18, C1A, C1B, CIF, and FAO. 
4238748 5 (Shipped with 3344 C16, FA1, FA8, FAS, and FAA 


EXP FEAT only) 


A 5415 always receives diskettes 1—4 but will only receive diskette #5 to support 
the 3344-B2. 


5415-11 


Power On Sequence 


Main CB On (power switch OFF} 
+24 Vde control voltage 
K1 (convenience outlets) 
K2 (TH CHK light turns off} 
Turn Power switch ON 
K3 (ac voltage to logic supplies and fans) 
and §& Vdc power on (BSCC only) 
K5( 4V power on) 
8. K24 Expansion matn storage power supply 
g K5.2,K17-1 (+6V power on) 
and +5 Vde power on (BSCC only) 
10. K6 (6V sensed} 
11. (#3.4V power on) 
12, (8.5V power on} 
13. K8 (8 5V sensed) 
14. K9-B (lamp and meter voltage) 
15. KQA (ac voltage to 3277 and 3284) 
16. K9 (ac voltage to 1-O devices) 
17. (#24V power on in 5415/5424) 
18 K1 in 5421 (5421 start up) 
19. K? in 6421 (+6V, -12V, +60Y in 5421} 
20. K10 (+24V sensed) 
21. Ki (+60V sensed) 
22. K12 (remove POR) 


AORN 


Power Off Sequence 


Main CB 

#24 Vde control voltage 

KT (convenience outlet) 

K?2 (thermal interlock} 

Turn POWER switch OF F 

K9Q (ac voltage to 1-0 devices) 

KOA (ac voltage to 3277 and 3284) 
K9B {lamp and metet voltage) 

K1 in 5421 (+60, +6, and -12 Vdc) 
K11 (+60 Vide sensed) 

K10 (+24 Vde sensed) 

K12 (turn on POR) 

K7 in 5421 

K8 and K24 (+8.5 Vde) 

(+3.4 Vdc) 

K3 (ac voltage to logic ~upplres and fans) 
K6 (+ Vide sensed) 
K5 (--4 Vde sensed) 


ON AMaWN 


© 


SYHRM EWN =O 


12 ~ 5415 


PROCESSOR CHECK PRIORITY AND DESCRIPTION 


If more than one lamp is on, the first one listed with corresponding clock lamp on has 
ighest priority. 


1/0 LSR* 


Description 


Indicates selection of an LSR by an I/O device was not per- 
farmed correctly. 


LSR 
SAR ATT 
MSAR 

Inv Addr” 


Parity is incorrect on the output of the LSR. 

Parity is incorrect in the SAR ar in the ATT REG. 

Parity is incorrect at the memory end of the storage address lines. 
indicates that MSAR contains an invalid address te: storage address 
exceeds system storage size. 

Indicates that an attempt was Made to read or write into a pro: 
tected address. 

Parity ts incorrect at input to storage. 

Uncorrectable data error at output of storage. 


Stor Prot 


SOB! 
SsOoBO 


Even 
Not 0 
1,3,5,7 


CAR 
DBI 


Carry out of ALU 1s incorrect. 
Parity is incorrect on the CPU end of Data Bus in from the 1/0 
devices. 


Even 
Not 0 
Odd 
Not 7,9 


A/B 
ALU 
CPU DBO 


Parity is incorrect in the A or B register. 

Output of ALU has incorrect parity. 

Parity is incorrect on the CPU end of the Data Bus out going to 
the (/O devices. 

Parity is incorrect in the OP or Q register. 

An attempt was made to execute a privileged OP when system was 
not in privileged mode. 

Invalid OP code in the OP register. 

Parity is incorrect on the 1/O device end of the data bus out 
coming from the CPU. 

Indicates an invalid Q byte 1s present in an !/O instruction. 


OP/Q* 
Priv OP 


Inv OP* 
Chan DBO* 


Inv Q* 


“Not affected by parity check switch. 


INVALID OP CONE PROCESS CHECK 
Op Reg Contents Cause of Process Check 

‘00’ Program Check occurred in interrupt level 
X'FF’ Program Check occurred in: 


A - System task 
B - Program level with EQJ in process 


X‘FE’ An op—end interrupt was generated and the system 
cannot determine which device to service 


X'FD’ Unrecoverable 3340/44 Adapter check 
X'FC’ Undefined 3340/44 interrupt 


An op—end occurred for a device and it was not 
expected. Q—Reg contains device code of failing device. 
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5415 


SlLvS ~ vl 


Expansion Main Storage - ee 


Power Supply Contro! Assembly 


No. 2. Bulk Power Supply 


4V Undervoitage (UV) Detection 


¢ 


Preload Resistor Assembiy 
(6V Exp Feature} 


\ 


--4V 50A Regulator 


pf Ver Z\ 
ty) | 
ps | 


Brass Plates 


—4V 70A Regulator 


JAY 


it 


So AY 
Kh 
Ze 
dd 


a 


+6V 25A or 40 A Regulator 


ial 


Resistor Box (—4V current bypass, 
+5V and —30V divider network) 


Fan Assembly 


3277/3284 ac Outlet 


Primary Control Box 
24 Vde Control Voltage 


No. 1 Bulk Suppty 


Exhaust Fan 


No. 3 Bulk Power Supply (Feature) 


Expansion Main Storage Power Supply 
Board Assembly 


+6V Expansion Bulk (Feature) 


2560 Power Supply (Feature) 
2501 or 1442 Regulator (Feature) 
BSCA or MLTA Regulator (Feature) 


Main Storage Power Supply 


Autotransformer (200 Vac 
or 235/220 Vac) 
+24 Vdc Power Supply (without 5424) 


Power Supply Blower 


+5 Vde BSCC Power Supply (Feature) 


SNOILVIOT AlddNS YAMOd SLPS 


5415 CONSOLE LIGHTS AND SWITCHES 


Only Unique 5415 Functions are Described - Refer to 5410 for other lights and switches. 


ODE SELECTOR SWITCH 
@ Alter SAR 


Address switches are gated to IAR then SAR. >64K CE switch is gated to the 
“>64K SW Latch” then SAR E15. 


®@ Display Storage 


— Normal Mode 


The [AR and the >64K CE SW latch are gated to SAR. 
SAR addresses storage untranslated. The data will display in the Q-reg. SAR E15 
will display status of the >64K SW latch only if the SAR/MSAR switch is set to MSAR. 


— Display Check Bit SW On 


Same as display storage - normal mode - except memory check bits (C1-C6) are dis- 
played in the Q-reg bits 0-5. Q-reg bits 6 and 7 are forced on (1,1). The SAR address 
must be odd. 


@ Alter Storage 


Same as display storage except data switches (switches 3 and 4) are written into the 
addressed storage location. 


@ Display ATT/PMR 


ATT displays in roller 6 
PMR displays in roller 7 
Console switches 1 and 2 select the register as shown: 


Switches 1 and 2 | Register Selected 


00 

01 

Thru 

1E 
F 


1 

20 
28 
29 
Thru 
2F 


Set switch 1 to 3 to alter the 1/O > 256K PMR bit. 


Note: See next page for bit 
significance. 


Thru 32 Total 


PMR - Prog LVL 
PMR -iNTRLVLO 
PMR -INTRLVL 1 
Thru 9 Total 
PMR -INTRLVL7 
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5415 CONSOLE LIGHTS AND SWITCHES (continued) 


MODE SELECTOR SWITCH (continued) 


@ Alter ATT/PMR 


Same selection as for display. Console switches 3 and 4 are gated into the selected 
register as shown. 


r - T Tt + 
Sw | Hex Bits | Bit Significance Sw | Hex Bits | Bit Significance 
ce ee oe : L =h : 4 
0 Fetch Protect 0 £13 
] Storage Protect 1 £14 
: 2 EIS 3 2 E15 
3 0 3 0 
ATT 4 : ATT Bits ATT 4 1 ATT Bits 
eee ae : pa cD 14 5 2 1o M SAR 
Mad 6 3 Mod 6 3 
| A i 7 4 
. +--+ — + | 
gyie 1 0 MO “198 K agte 2 0 
1 B-Cycle Translate 1 
3 2 A Cycle Translate 3 2 
PMR 3 | Cycle Translate PMR 3 
AB 4 Privileged D25, 4 
C.D, 5 1'O -64K D26 5 
Mod 4 6 Protect State Mod 44 6 
| it | 7 _[ Mask Interrupt f hak 7 4) 0. 256K | 


ADDRESS INCREMENT SWITCH 


If on» causes [AR to be incremented by 1 each CPU cycle during alter/display storage. 
Storage scanning ts within a 64K boundary. 


>64K CE SW 
@ Alter SAR Operation 
Conditions the ‘>64K switch latch”’ and SAR E15 which is used to address storage 
during an alter/display storage operation. This latch ts not incremented during storage 
scan. 
@ Address Compare Operation 
If the SAR/MSAR switch is set to: 
SAR - the >64K switch Js ignored. 
MSAR - the >64K switch and console switches 1 through 4 are compared to MSAR bits. 
ADDRESS COMPARE STOP SWITCHES 
The roller switch must be set to 1 (SAR display) 
Stop on I-cycle switch on - Stop on an address match during an I-cycle 
Stop on E-cycle switch on — Stop onan address match during an E-cycle 


— Will also stop on !/O cycle steal. SAR/MSAR 
switch should be set to MSAR. 


~ 


Notes: . [/O operations will be completed after the address match is detected. 
2. Translate will be off when the CPU stops. 
3. The SAR/MSAR switch determines if SAR or MSAR is compared to the address 
switches for generation of the address compare signal. 
The >64K switch is compared if SAR/MSAR is set to MSAR. 
4. To prevent stopping on an address match - tie up O1A-B3 R2 MO2. 
Address match point is - same card U12 pin. 
5. All reference to > 64 K CE SW also applies to > 128 K, > 256 K, etc. 
SAR E13/E14 are also used. 
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1403 INDEX 


Carriage Adjustment ..........00 0.000000. 0c eee ee eee eee 
Exerciser Programs 6.0.0 ec cece ccc cece eee eee eco. 
Feetatlon PLOGFAUN, ae oye 2. oR dass’ sucln a tects" a, 8 oa he energised 
rinter Checks Se ahh ay Sa Reich AAD Bd lot Ny, hice Metaté hn 


1403 — 1 


1403 


1403/5421 SERVICE AIDS 


Tie off points 

1. Prevent forms checks: 01A-B1E2-U06 to 01A-B1E2-U10 
2. Prevent printer busy: 01A-B1G2-M02 to 01A-B1E2-U10 
3. Prevent carriage busy: O1A-B1E2-J13 to O1A-B1L2D12 
4. Carriage go low speed: B3-JO6 to B3-008 
5 


Carriage go high speed: (5421) E6-GO7 to E6-DO08 (start carriage with low speed 
jumper first) 

6. Start printing at home time: (attach) 01A-B1C2-J10 to 01A-B1E2-U10 

P6 Halts 


P6 halts can be caused by buffer parity errors but a more likely reason is a bouncing 
switch in the 1403- see MAP p. 23 


1403 PRINTER CHECKS 


The printer check lights are turned on when the accuracy of 
printing is questionable. The errors that turn on the lights 
can be determined by the unique halt indicator or by probing 
the following points. The check must not be reset prior to 
probing. 


5410/5415 


Sync Check 
01A-B1J2G02 = + Chain sync check 


Forms Check 
O01A-B1J2M04 = — Forms jam 
O1A-B1E2U06 = — Carriage sync check 


Print Check * 
01A-B1J2G07 - Any hammer on check 


01A-B1J2G11 ~ Hammer echo check 
01A-B1J2G13 = -- Buffer parity check 
01A-B1J2J06 — Set address hammer echo check 
01A-B1J2M11 — Interlock check 


*These checks will drop +60 vdc to the printer. 


2 — 1403 


1403 CARRIAGE ADJUSTMENT 


The following sequence will correct the majority of problems associated with hydraulic 
units and wavy printing. Other items not mentioned in this procedure that could cause 
wavy printing, skipping, and spacing failures are listed below: 


Dirty oil filter causes slow speed. 

Out of round E11 shaft. 

Wrong type oil in unit. 

Open magnet coils. 

Binding oi! retainers around pump and motor shafts. 

Binding tractors on the carriage. 

Worn bearings on hydraulic pump and motor shafts. 

A leaking lower check valve causes reduced space speed. A leaking upper check valve 
usually causes no carriage malfunction other then to cause the detent spring to break 
prematurely (the check valves are interchangeable). 


Valve Body 
Space/Skip 
Needle Valve 
Bypass Needle 
Valve 
Single Shot 
1-2-3 
Output Speed 
E1 Duration 
E1 Timing 
Hi Speed SS. 


Lo Speed S.S. 
Carriage Settling 


fo OO GN 


Hydraulic adjustment tool 
P/N 453636 


Diagnostic E15 Rtn 03 
(Tie down PEB G5D02 - G5D08) 


Diagnostic E12 Rtn OE 
(E003 0103 0000) 


Diagnostic E18 Rtn 03 
(Tie down 01A-B1L2-D12 to B1E2-J13) 


Diagnostic E15 Rtn 04 


Diagnostic FF4 Tap 016/017 


Diagnostic E18 Rtn 02 


1403 ~ 3 


1403 


1403/5421 TIMING RELATIONSHIPS 


| Double Space S.S. | 
| Triple Space S.S. | 
| 


SC ee ar ED | 
Ei ' 


De: 
i 
cha. 
a 


Adjust E1 for time X = Y 


E1 aa | | 
Low Speed S.S. | 


t 
I 
I 
~~ }e— -4 to .7 ms 


Low speed operation (double space) 


Lo-d 
High Speed S.S. | 


1 ! 


{ { 
~ t*— .4 to .7 ms 
High speed operation (skip > 8 fines) 


4 — 1403 


1403/5203 ISOLATION PROGRAM 


1. Used to locate intermittently failing print positions (any hammer on/echo check). 
Load DCP before running. 


2. Set sw 3&4 to hex character to be printed. i.e. C8=H 
Program load isolation Program. An ‘SU’ halt will occur. 
Set sw 1&2 to 0-83 (1-132). This determines the line length. 
Set sw 3&4 to 7C-FF (1-132). This determines where the right-most position prints. 


6. Press start to run. To change character being printed, system reset and repeat step 2-6. 
Sample sw settings are shown below. 


Sw 1-4 1 132 
83FF HHHHHR dees PE ERINTED ~——-——— HHHHHHHHHH 
16FA HHHHHHHHHHHHHHHHHHHHHHH 
108F HHHHHHHHHHHHHHHHH 
037F HHHH 
017D HH 
007C H 

@ CA< G CA<DG"G §),@ ECAW P< YE 

B< )EC<CB"G 1W 93SA LB@ 

"5°'77"1°"67e7@13 "6''334e4440@ 
2 2 

Address: 

0000 8=©30000301 sense char to be printed 

0004 0C0007400301 move char to print field 

OOOA 0C84073F0740 expand print field 

0010 FO5D6B ‘SU’ halt 

0013 30000503 sense length and position 

0017. C1E60017 loop if printer busy 

001B 0C0000280502 move line length 

0021 0C00002A0503 move right-most position 

0027 OC8302FF0740 variable move print field 

002D 31E60039 load LPDAR 

0031 F3E201 print and space 1 

0034 ©0000013 go back and repeat 

0038 027C left-most position of print 


1403 — 5 


1403 EXERCISER PROGRAMS 


1403 CHAIN CLEAN PROGRAM 


@ Load DCP chain image ts at 0800 
@ System reset 
@ Dial in the following program 


Address 


0000 
0004 
0007 

000B 
QOOF 
0013 
0016 
001A 
001D 
0020 
0023 
0026 
002A 
002E 
0031 

0034 

0037 


C2 03 08 
74 O11 FF 
36 01 00 
co 01 00 
AC 7F  7F 
F3. EO 01 
6C 83 FF 
71 E4 03 
71 E6 38 
F3. £2 00 
D1 E2 = 23 
AC OO 7B 
AC 83 FF 
B8 OF 80 
DO 10 = 13 
DO 87 16 
00 70 FF 


@ System reset 


@ Start 


1403/5203 - PRINT Hs 


00 
3A 
04 
FF 


FE 


FF 
FE 


FF 


@ Aiter all of storage to 40 
® Dial in the following program 


Address 


0000 
0004 
0008 
000C 


0010 
0014 
OO1A 


001D 
0021 


31£40022 
31£60022 
C1E60008 
3CC8012B 


3CC801F F 
OC8301FEOI1FF 
F3E2XX 


C0000008 
0100 


@ System reset 


@ Start 


6 — 1403 


Load |1/O - Load LPIAR 
Load |/O - Load LPDAR 
Test 1/O busy 

Set up chain image (one 
“H" at position 44) 
Move ‘’H” to data buffer 
Fill data buffer (017C-O1FF) with “Hs” 
Print and space 

XX = 01 = Space 1 

XX = 02 = Space 2 

XX = 03 = Space 3 
Branch to address 0008 
Data for load |/O 


1442 INDEX 


Data Checks. cocci S eb NS sedans Bee ee hs eh Bas ie dow thai OU) Sa anid 2 
Exerciser Programs ......... 0.0.0. ee ee eee 3 
Feed Checks: «occ. hans aie ee ew ad ets, awn vied eae 2G 2 
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1442 FEED CHECKS 


Feed Check Definition 
Read Station Chk Any read cell is dark at FCB2 


Hopper Chk Card 1s not registered at the 
read station at FCB3 


Feed Clutch Chk FCB) occurred without pick- 
ing the feed clutch 


Punch Station Chk Punch station cell 1s dark at 
FCB3 


Stacker Jam A jam has occurred over the 
stacker 


~} indicates 
rans SON 
Board position 
RPQ O1B-Al 
Feat O1A-A3 


1442 DATA CHECKS 


Data Check Definition 


Read Compare The same read cells did not re- 
main exposed for 100 usec 
after the leading edge of the 
read emitter 

Punch Compare The actual punch echo pulses 
did not match the expected 
punch echos 


Data Overrun The CPU did not respond to 
a cycle steal request by the 
time that data for the next 
column was read or needed 
for punching 


Invalid Card Code Two or more holes were 
detected in the same card 
column between rows 1 
and 7 


(—) indicates 
check is on 
Board position 
RPQ 01B-A1 
feat O1A-A3 
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-) indicates 
ne iS On 


Board position 
RPQ 01B-Al 
Feat O1A-A3 


(--) indicates 
check is on 
Board position 
RPQ 01B-A1 
feat O1A-A3 


1442 SHORT EXERCISER PROGRAMS 


1442 FEED 


Address: 


0000 F3 5000 Feed 
0003 C0O000000 Branch Back 


eee oe 
— eee 


1442 READ TRANSLATE 


Address: 
0000 31 54 
0004 F351 


0010 Load Read Addr 
00 Read Translate 


0007 C1 520007 TIO Busy 
000B C0O000000 Branch Back 


OOOF 0100 


Data Read in at 0100 


1442 PUNCH AND FEED 


Address: 
0000 31 50 
0004 31 54 


00 14 Load Punch Length 
0016 Log Punch Addr 


0008 F3 52 00 Punch and Feed 
00OOB C152000B TIO Busy 
OOOF C0Q0000000 Branch Back 


0013. 0030 
0015 0100 
*Examples: 


Punch Length 80 Columns” 
Hand Load Data at 0100 


(Ta determine punch length) 
80 Columns Punched 128-80 = Decimal 48 (Hex 30) 
40 Columns Punched 128-40 = Decimal 88 (Hex 58) 


1442 -3 


1442 


4 — 1442 


2265 INDEX 


Core:Image Hex: Values? 22.32 sous Gee eh 2 ee Garb ee ee 
Exerciser Programs .. 0.00. 0 ee eens 


2265 — 1 


2265 


2265 CORE IMAGE HEX VALUES 


EBCDIC Hex Sym- EBCDIC Hex 
Val bol Val 
01000000 | 40 | 00000000 


01000001 4) 0000000 1 
01000010 42 00000010 
01000011 43 00000011 


00000 100 
00000101 
00000110 
00000111 


01000100 
01000101 
01000110 
01000171 


lo [> > jo |e |e b | 


00001000 
00001001 
00001010 
00001011 


01001000 
01001001 
01001010 
01001011 


01001100 00001 100 
01001101 00001101 
01001110 00001110 


01001111 00001111 


01010000 & 00010000 

01010001 51 J 00010001 

01010010 52 K 00010010 

01010011 L 00010011 

01010100 M 00010100 M 
01010101 55 N 00010101 N 
01010110 56 O 00010110 oO 
01010111 P 00010111 Be 
01011000 58 Q 00011000 Q 
01011001 59 R 00011001 R 
01011010 5A t 00011010 ate 
01011011 5B 3 00011011 $. 
01011100 [ 5C ‘ 00011100 ie 
01011101 5D ) 00011101 1D 
01011110 5E , 00011110 1E 
01011111 5F v: 00011111 1F 


2 — 2265 


EBCDIC 


01100000 
01100001 
01100010 
01100011 


01100100 
01100101 
01100110 
01100111 


01101000 
01101001 
01101010 
01101011 


01101100 00101100 
00101101 00101101 
101101110 00101110 
01101111 00101111 


00110000 
00110001 
00110010 
00110011 


00110100 
00110101 
00110110 
00110111 


00100000 
00100001 
00100010 
00100011 


00100100 
00100101 
00100110 
00100111 


00101000 
00101001 
00101010 
00101011 


| he aki an 


01110000 
01110001 
01110010 
01110011 


01110100 
01110101 
01110110 
01110111 


01111000 00111000 
01111001 00111001 
01111010 00111010 
01111011 00111011 


ae ee 


oOo © 


01111101 00111100 
01111101 00111101 
01171110 00111110 
01119191 00171111 


eT Taps [+]e[e]7] cv ereinae 
[5 | 6 | CE switch card switches 
[sw] CURSOR switch 


“O"' not used in CPU core 
or CE switch card 
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2265 EXERCISER PROGRAM 


CRT DIAGNOSTIC 


Program checks data flow between CPU DBO, CRT attachment D 
reg and CPU DBI. If CRT attachment D-reg picks up or drops a 
bit, a halt will occur and D-reg will be displayed in the field/oper- 


ation lights. 

0000 F390XX 

0003 3092001D 
0007. 0D000002001C 
000D) = C0010015 
0011 Co0000000 
0015  3112001C 

0019 FOFFFF 

CRT DISPLAY 


SIO DIAGNOSTIC XX=CRT char 
SNS DATA REGISTER 

Compare diagnostic char with D reg 
Branch on not equal 

Branch to 0000 

Display D-reg in field/op lights 

Halt ABCD 12345 


Program will continuously display last char set in switches 1 and 2. 
To change char display set new char in Sws 1 and 2 depress stop, 
system reset, and start. 


Address 


0000 
0004 
0008 
OOOE 
0014 
OO1A 
OO1E 
0022 
0028 
002C 
002F 
0033 
0035 
0039 
003B 


4 — 2265 


300010C2 
C201FFFC 
OCFO010C010C1 
OF01000B003C 
0F01000D003C 
3601003A 
C0010008 
0C03000D0038 
31900034 
F39200 
C0000028 
0001 
10C010C1 
0001 

OOFO 


Set CRT character in switches 1 and 2 
Set XR 1 for 4 counts 

Build 240 character table 

Build 960 character table 


Add 1 to XR 1 

Branch on XR 1 not zero 
Restore tabie address 
Load CRTAR 

SIO CRT 

Loop display 

CRTAR LSR address 
End char table address 
Constant of 1 

Constant of 240 


2501 INDEX 


oh Bade. saacbalarnir sce dasr ecard eM aren Moca oo artnet tea gata eth Dhak gn dE 2 
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Feed: Checks: 06 32 ese sce sod calakiw Sik Sra wb ewes devo ak Dah nae 2 
Spare CE Sense Bits 20... eee bene, 2 
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2501 FEED CHECKS 


Feed Check Definition Mod 10 Mod 15 


Pre-read Chk Pre-read solar cell did not 01A-A1R2U02 01B-B1H2J07 
uncover by Rd FCB2. 
Read Station Chk Any read cell still covered 01A-A1R2U10 01B-B1H20D04 
at Rd FCB2. 
Hopper Chk Pre-read solar cell did not 01A-A1R2S07 01B-B1H2J11 
cover by Rd FCB2. 
Power-on Reset This check is turned on while NA Internal Card 
Chk powering up Mod 15. 
Cover Chk The cover interlock opened 01A-A1R2M10 Internal Card 
while executing a SIO. 
(—) indicates (—} indicates 
check is on check is on 


2501 DATA CHECKS 


Mod 10 Mod 15 


01A-A1R2G09 018-B1H2J13 


01A-A1R2G02 01B-B1H2MQ2 
01A-A1R2G07 01B-B81H2G13 


Data Check Definition 


Invalid Card Code 


Two or more holes were 
detected in the same card 


column between rows 1 and 7 


The same read cells were not 
exposed at both the leading 
and trailing edge of the read 
emitter. 


Read Compare 


Fiber Optic 
OMR Check Any ceils error or undefined 01A-A1R2G07 NA 
mark or no area. 


Read Overrun The CPU did not respond to a | 01A-A1R2U07 01B-B1H2S12 
cycle steal request fram one 
read column before the next 
column was read. 
No Read Emit | No read emitter pulses were O1A-ATR2PO09 01B-B1H2U12 
detected prior to Rd FCB2. 
Translate Chk Translator did not xlate card NA 018-B1F2G10 
code to EBCDIC properly 
(~} indicates (—} indicates 
check is on check is on 


SPARE CE SENSE BITS 


All read cells did not go dark 
prior to the first column 
emitter pulse. (Column 0). 


Two sense bits (CE bits 1 and 2) have been left open for use by the CE. They are sampled 
on MTAPs 093 and 094. Any MST signal line can be sampled by jumpering into either CE 
SNS bit. 


Mod 10 Mod 15 


CE Bit1 O1A-A1S2J13 018-81F2P10 
CE Bit2 O1A-A1S2J10 018-B1F2011 


Note: A (—) level will turn the bit on. 


2 — 2501 


2501 EXERCISER PROGRAMS 
2501 FEED 
Address: 


0000 =©31380010 Load Read Length 
0004 F3 39 00 Read Translate 
0007 C13A0007 TIO Busy 

000B C0Q000000 _ Branch Back 

OOOF 0080 Read Length 0 


2501 READ TRANSLATE 
Address: 


0000) =. 31 38: 00 14 ~—s Load Read Length 
0004 31 3C 0016 Load Read Addr 
0008 F3 39 00 Read Translate 

00oOoB = C13A000B TIO Busy 

00OOF CO000000 Branch Back 

0013 00 30 Read Length ‘50’ 
0015 0100 Data Read in at 0100 


2501 READ CARD IMAGE 
Address: 


0000 31380014 Load Read Length 
0004 31 3C0016 Load Read Addr 
0008 F33B00 Read Card Image 
0OOB C13A000B TIO Busy 

000F C0000000 Branch Back 

0013 00 30 Read Length ‘50’ 
0015 0100 Data Read in at 0100 


2501 - 3 


2501 


4 — 2501 


2560 INDEX 


CE GinciitSieen Go ade eo i as ae Git eek Se a HW Ye te aes ed, 8 ER PEL Sneed 
CE Micro Control Switch Box 
Data Check Chart 

Exerciser Programs 
Feed’ Check: Chart... 2.3.4.0 6 bie ee SS a EG Sa Ee 
Machine Check Chart 
Print Character Codes ...............0--8- 
Solar Cell Adjustment Procedure 


mww®m hr 
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2560 


2560 DATA CHECKS (Jumper 01A-A3H2 P07 to ground) 


Display Card Data Checks Definition 


Z3 bit O} Read Overrun The CPU did not respond to a Cycle Steal Request 
from one read column before the next column was 
ready to be read 

The CPU did not respond to a Cycle Steal Request 

before the next column was ready to be punched 
before the next column was ready to be printed 
Read Compare The same read cells were not exposed at both 
Gaaeenan the leading and trailing edge of the read emitter 
Punch Compare The actual punch echo pulses did not match the 
pecaeer | expected punch echos 
Invalid Character Two or more holes were detected in the same 
ee column between rows 1 and 7 
iber Optic Ali read cells did not go dark prior to the first . 
eee = si column emitter pulse. (Column 0) 


Print Translate The output of the print translator is not odd 


2 


3 


4 


7 


2560 SERVICE AIDS 


1. CE Micro Control Switch Box and Display Cards 


The maintenance package for the 2560 feature on system/3 Mod 15 is enhanced 
by the used of the CE switch box and two CE display cards. The box can be used 
to completely control and exercise the micro processor portion of the attachment. 
(When the box is being used to control the micro program, it is adviseable to 
turn off the CE Mode switch in the 2560.) The display cards contain 9 LED’s 
{Light Emitting Diodes) which are used to display various registers, any 2560 
errors, etc. 


For further details, see the 2560 Attachment MLM 2-020, 030, 040. 
2. Off-Line Feed 


The 2560 can be exercised in an off-line feed mode. This option can be used 
without requiring the total system from the customer. 


Procedure: 
a. Jumper 01A-A3J2 D11 (tie up) to 01A-A3Q2 JO9 (off-line feed) 
b. Load cards in pri and/or sec hoppers. 
c. Depress NPRO. 


2560 SOLAR CELL ADJUSTMENT PROCEDURE 


1. Remove al! cards from card feed path. 
. Turn CE Emergency Stop switch in the 2560 to the ‘STOP’ position. 
3. Jumper from 01A-A3A4 BO3 to: 
print mach - 01A-A3A2 D04 
non-print mach - 01A-A3A2 J04 
After this jumper is installed the 2560 Attention Light will go off when any card 
feed solar cell goes dark. 
4. Connect CE Meter (+dc volts) from ‘lamp test common’ to the solar cell to 
be adjusted. (Located on Solar Cell Adjustment Panel.) 
5. Turn pot counter-clockwise until Attention Light goes off. Record voltage. 
6. Increase voltage 0.2 to 0.3 above that previously measured. 


i) 
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2560 FEED CHECKS (No jumper required on attachment) 


Display Card Feed Check Definition 
24 bit SC 1 did not uncover prior to FCB3 during Pri Feed 


SC 3 did not uncover prior to FCB2 during Pri eed 


Pri Pre-Punch SC 5 did not uncover prior to FCB2 during Pri Feed 
Pri Punch Push SC 5 did not uncover prior to Punch Push CB1 
during primary punch pusher cycle. 


r 
SC 2 did not uncover prior to FCB2 during Sec Feed 
e 


2 
3 


Nn 


2) 


i Pre-Rea 
SC 4 did not uncover prior to FCB2 during Sec Feed 
Sec Punch Push SC 4 did not uncover prior to Punch Push CB1 
during secondary punch pusher cycle 
Read Sta Early Any Read SC (0-3) was covered at FCB1 during 
feed cycle 
8 to9 


Read Sta Late Any Read SC (0-3) was covered at FCB4 during 
feed cycle 
SC 7 did not cover prior to FCB4 during feed cycle 


(This check is only made tf SC 8 was covered on 


Cell 
previous feed cycle} 


SC 9 did not uncover prior to FCB3 during feed cycle 


The Stacker Jambar switch is transferred. 


Cover Interlock One of the cover interlock switches opened while 
executing an instruction. 


2560 MACHINE CHECKS (Jumper 01A-A3H2 P07 to ground) 


SC 8 did not cover prior to FCB4 during feed cycle 
SC 9 did not cover prior to FCB2 during feed cycle 


Display Card Machine Check Definition 


0 | Overlap Mode This is not a Mach Check. This bit will be on if 
an a print SIO and a Punch SIO were executed 

together. (Over lapped) 

Col Emitter RD/Wr] No Column Emitter pulses were detected prior 

eae to FCB2 during a Read 

Column Emitter pulses were detected prior to 
FCB1 during a feed cycle 

3 | Extra Feed Clutch | A FCB1 pulse occurred without picking the feed 

clutch 


Feed CB sequence | One of the FCB pulses was missing or occurred late 


5 | Punch Push Extra | Punch Pusher CB1 occurred without picking the 
punch pusher clutch 


Either the punch pusher CB1, punch CBs 1 or 2, 
Incr Drive CBs A or B is missing or out of time. 

Print CB Sequence {| Either Print CB1 or 2, or the Print 50-usec interrupt 
is Missing or out of time. 


Note: On the Machine Checks that pertain to CBs, (bits 4, 6, 7) the 
micro program will load the missing CB information into 
TSO LSR 11. Diagnostics F21 and F22 will pull out this 
information and print it. 


1 


2 


6 


7 
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74\<}0) 


09S -— > 


Spare 2560 Cable Position 


eet 


rr rr een 


CE Jumper CE Latch 


CE Input 


G04 
Level Select 


JO6 


CE Latch 
2560 Attach 


Tie up J2D11 CE Input 


G08 


Level Select 
In this example, the FCB3 signal would come 


TSO Reg 33 bit 7 
through the spare cable circuit, through the CE | 


(CESNS bit) 


A3J2 
latch, and be printed on the CE SNS bit line a 


while running MTAP. 
(Note: Any input pin Jeft floating on the CE 
latch will float to-a down level.) 


JO9 
CE Reset 


SLINDYID 39 


2560 PRINT CHARACTER CODES 


Byte Character Byte Character 
Positions Printed Positions Printed 
0 - 34-7 034 7 


01000000 
01001010 11000110 
01001011 11000111 
01001100 11001000 
01001101 11001001 
01001110 
01001111 11010001 
11010010 
101010000 11010011 
01011010 | ! 11010100 
01011011 11010101 
01011100 11010110 
01011101 11010111 
01011110 | ; 11011000 
01011111 11011001 


DOVOZECACL 


01100000 11100010 
01100001 11100011 


01101011 : 17100100 
01101100 11100101 
01101101 11100110 
01101110 11100111. 
01101111 ; 11101000 

14101001 


N< xs <C4H0” 


01111010 : 
01111011 11110000 
01111100 11110001 
01111101 ' 11110010 
01111110 11710011 
01119111 , 11110100 
11110101 
11000001 11110110 
11000010 11410111 
11000011 11111000 
11000100 11111001 
11000101 


oOmn Ooh WHY OO 
Omn moO hf WY © 


ote: ‘‘T” indicates a 12-zone punch. 
“EB” indicates an 11-zone punch. 


The above character set is the standard 63-character set for domestic 2560s. There 
is one additional EBCDIC character (1110 1010) which is used to print all 35 
wires at once during a print rattle scan. 
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2560 EXERCISER PROGRAMS 


FEED PRIMARY CARD 


Address: 
0000 F3 FO 00 
0003 CO 00 00 00 


eee eee 


Feed Primary Card 
Branch Back 


ee eee ee 


FEED SECONDARY CARD 


Address: 
0000 F3 F800 
0003 CO 00 00 00 


epee ee 


Feed Secondary Card 
Branch Back 


en enti seenentiiememmmmeed 


FEED PRIMARY/SECONDARY CARD (RANDOMLY) 


Address: 

o00gog.=)=6C1 F300 07 
Q004 F3 FO 00 
0007 C1 F300 00 
Q0OOB *F3F800 
OOOE C0O0000 00 


Address: 

o0000)=—s.- 31: FQ. 00 14 
0004 31 F5 00 16 
0008 F3 F100 
o00oB C1F3000B 
QOOF ¢0 000008 
0013 0050 

0015 0100 


eee eee ee 


TIO Any Busy 

Feed Primary Card 
TtO Any Busy 

Feed Secondary Card 
Branch Back 


De ed 


L!O Read Length 
LIO Read Addr 

Read Primary 

TIO Any Busy 
Branch Back 

Read Length ‘50’ 
Data Read in at 0100 


READ SECONDARY CARD 


Address: 
0000 §=631 F000 14 
0004 31F50016 
0008 31*F900 
OOOB C1F30008 
OOOF C0O000008 
0013 0050 
0015 0100 

— 
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LIO Read Length 
LIO Read Addr 

Read Secondary 

TIO Any Busy 
Branch Back 

Read Length ‘50’ 
Data Read in at 0100 


a 


2560 EXERCISER PROGRAMS (continued) 
PUNCH AND FEED PRIMARY CARD 
dress: 


YO 3120017 LIO Punch Length 
0004 31F60019 LIO Punch Address 
0008 F3 FO 00 Feed Primary 
O0OOB F3F200 Punch and Feed Primary 
QOOOE C1F3000E TIO Any Busy 
0012 CQ00000B Branch Back 
50 00 Punch Length ‘50° 
01 00 Hand Load Data at 0100 


rec sce mmnatiiiitnnmmmenend 


PUNCH AND FEED SECONDARY CARD 
Address: 


0000 31F20017 LIO Punch Length 
31 F60019 LIO Punch Address 

8 F3 F800 Feed Secondary 
Q000B F3FA00 Punch and Feed Secondary 
OOOE C1F3000E TIO Any Busy 
0012 CO 000008 Branch Back 
0016 5000 Punch Length ‘50’ 
0018 0100 Hand Load Data at 0100 


PRINT PRIMARY CARD 
Address: 


0000 31F3001A_ LIO Print Length and Head 
0004 31F4001C_ LIO Print Address 

0008 F3F000 Feed Primary 

000B F3 F000 Feed Primary 

OOOE F3 F400 Print and No Feed 

0011 C1F30011 TIO Any Busy 

0015 CO 0000 0B Branch Back 

0019 403F Print Length ‘40’ hds 1 to 6 
00O1B 0100 Hand Load Data for hd: 

1 at 0100 

2 at 0140 

3 at 0180 

4 at 01C0 

5 at 0200 

6 at 0240 
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3277/3284 INDEX 


Character Formats 
Console/Attachment Service Procedures 
Word Formats 
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3277 CONSOLE/ATTACHMENT SERVICE PROCEDURES 
1. INPUT INHIBIT LOCK UP 


Use the following procedure if INPUT INHIBIT occurs. 


Probe (MST) 01BB2K2 ie ai 

“+ ATTACH CK” (logic HR 510) } Note:. There can be attachment failures 
ie that do not cause “ATTACH. 
CHECK". tn this case the soft- 
ware has detected the error. 


plus 
at time of 
failure 
? 


YES 


One of five types of attach errors occured. 
Use logic HR 510 as a starting point to 
trace the fatlure. 


Probe (MST) 01BB2D2-U05 “-M.C. 
ENABLE” and JO2” -ATTACH 
ENABLE” (logic HR330). 


Note: An attach ck causes the 
microcode to reload. INPUT 
INHIBIT will be “ON” while 
this takes place. (‘'5E” or “Ld” 
halt occurs if errors persist 
after 4 re-tries). 


1S 
either 


plus 
? 


These PH latches turn on when the 
microcode is loaded and should stay 
on. Something reset them. Possibilities 
are ‘ESD noise or software. See 


MICROCODE RELOAD, part 2 below. 


Gate MST probe plus on 
01BB2D2-J10 “+ INT. PULL" 
and probe (MST) D2-B04 
“+DBI BIT 1” (logic HR 330) 


pulsing YES 


plu ' 
? 


This means the attach. is requesting an 
interrupt but the CPU is not honoring 
it. This could be software or some 
other attachment interrupted and 
hung in the interrupt with the PMR 
masking off other interrupts. 


Remove the gate and 


probe (MST) 01BB2D2-G13 
“+ INT. REQ”. (logic HR330) 


YES 


The attachment has an “INTERRUPT 
PENDING” but something reset 

“ENABLE INT” latch (be sure ‘‘+iINT 
POLL” is pulsing at D2-J10) 


NO 
Remove coax from the 3277 
and mete: the center pin of 
the coax to the shield for 7 
to 8 volts D.C. 


2 — 3277/3284 


Turn 3277 “OFF” & “ON” with 


coax unpluged. Key in characters 


Problem is in the 
attach. interface 
(logic HR 910) or 
coax. 


input NS 


inhibit 
? 


Suspect problem in 3277 or keyboard 
Power ‘OF FE” and “ON” has reset the 


3277 Replug coax and try to enter 
a request or re-IPL. 


YES 


Problem is in 
3277 ot keyboard 


2. MICROCODE RELOAD 
Starting with Release 6 (5415 B, C) and Release 2 (5415 D}) the microcode wii! be re 
loaded if an attach. "NOT READY’ ts detected (or CPU start button pushed when in 
a ‘WAIT” state}. ERAP History Table byte 3 will show 1F, 2F, 5F, 6F, 8F. or CF 
when this occurs. 


3. MODEL II SUBSTITUTE FOR MODEL I 
A 3277 Mod tl can be used as a temporary substitute for aMod !. Pull D2, F2, K2 
cards from Mod |! and replace with D2 and K2 from Mod | (See SYS/3 CPU SA 43). 
Display character will be double size. 


4. DISPLAY 3277 ATTRIBUTE CHARACTERS 


To display the “ATTRIBUTE CHARACTERS”, jumper H2DG7 to H2D08 on the 
3277 logic board. 
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PBZE/LLZE— b 


Bit Position 1 2 3 4 5 6 7 8 9 10 11 12 13 
Attachment 3 7 

Buffer Word 

Control : System Untk Erase Reset 

Control Printer } Printer Start et Reset ees 

Word 2 Format | Format Print P Smit-Ck as 


attachment [o. cw aa] BP A PT Ta Te Ts [Ty 
Data Word ; eate|. to (2 i es oe ee 


Device s =. eGeloo. Ai oA |e ok ms 
Data Word feaes| 1 [oo Sd we ee 


3277 Device | Device | Xmit | Info . ; 
Status Word | S| ta Oe Check Check | Pending Attention |-D Bits (AID) 
3284 Device {| Device | Xmit Info Not 


*Printer Format Bits ** AID Bits (Hex) 
00 = NLand EM control (full line of print) 00 = NoAID 
01 = 40-character print line oC = PAI 
10 = 64-character print line OD = Clear 
11 = §80-character print line OE = Cancel 
10 = Test request 


11-1C = PF1-PF2 
1D = Enter 


SLVWHOd GHOM t8ZE/LLZE 


3277/3284 CHARACTER FORMATS 


CPU STORAGE 


wIOMK NOMOMTMNORNM DO 


NOro>sx> 


5 €K4duS=20a0 


qma~oagwueo:nrt 


4 

2 
ve D> FxKmxN 
nx - Ec oagce 


aQOoveer OL .- 
Plo-aoewereatsooual 
BS1O RK Or or or oe 
oioorrO Orr O80 
wjoooqoorrn- rer OO 
wTiogoooooeeoeore 


3277/3284 — 5 


3277 
3284 


3277/3284 CHARACTER FORMATS (continued) 


3277 BUFFER 
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3340 REFERENCE INFORMATION 


LOGIC GATE FUNCTIONAL PACKAGING 


Panel Al 
Function 


Conn DEV | Interface In A.B 
Conn DEV ! Interface Out (Terminated last drive) A,B 
Conn DEV.-1 Interface Out (Terminated last drive} A,B 
Conn DEV | Interface In ae oem A,B 
Conn Duta and PLO In — from previous drive aia “A.B 
Conn. | Oata and PLO Out — to next drive A,B 
Line Receivers, Decoders, and Counters A,B 
DEV! Interface Bus In and Select A,B 
Head Select, Difference Counter, index B 


Head Select, Difference Counter, Index 
Sector Counter and Compare (RPS) 
Read/Write Controls and Safety 

Read Detector 

Data Module Sequence 

Data Module Sequence 

Access Sequence and Control 

Access Sequence and Control 

Servo Analog Controls 

Servo Analog Controls 

Servo Logie Controls 

Servo Logic Controls 

Servo Amplifier 

Servo Amplifier 

Magnet Driver and Switch Integrators 
Magnet Driver and Switch Integrators 
Servo Pre-Amplifier Signal 
Servo Power Amplifier Drive Lines 
Data Module Sequence 


Servo Power Amplifier Drive Lines 
Data Module Sequence 
PLAS ESA I cl ee eee 


CE Panel Control 
Read/Write Matrix — Upper A2 


Ce a a ea ae oe pel 


Read/Write Matrix — Lower A3 
Read/Write Matrix — Lower A3 
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LOGIC GATE FUNCTIONAL PACKAGING (continued) 


CTL-I Tag Lines (Standard iaeetecal 
CTL-I Bus Lines (Standard interface) 
CTL-! Bus Lines (Standard Interface) 


CTL-1 Bus In, Bus Out and Bus In Assembly 
Register 

Polling and Selection (Address Plugging) 
Switch Status Registers (String Switch) 
Switch Status Registers (String Switch) 
Assembly Bus and Response Control 
CTL-! Bus Out, Operation Control! and CE 
Display 


Gap Counter Control 
Macro Execution Control 

ECC Control and Shift Register 
Serializer/Deserializer (SERDES) 
PLO and VFO 
CE Panel Out 
CEPanelin 
Dataand PLOIn’—<i‘C;}POCO~™!W!W!UC«*SSCASCS* 
DEV. Interface In 
DEV-! Interface tn 


rPrrryrrrYr> 


>>> 


R/W 
Head 
View as seen Arm 3 
iooking through Plug 
data module 
door. Not 
used on 
Model 
010 35 
Oo 20 
a 38 
DM 
oO 50 DC Load 
0 60 rice 4 lig Grouna '® Resist. 
a : 2 R/W 
Head | Head 
oo Arm 2 |Select § Select 
O O Plug 7 6 
ae 
Head Head 
Oo @) Select 6 Select 
O 0 5 4 
O O 
R/w 
Head 
§ Fixed Head Feature Arm 1 8 Select 
only (Mode! 70F) Plug =|3 2 
Head Head 
Select 9 Select 
1 0 
Electrical 
Connector 
Pin No. 
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LOAD AND UNLOAD STATES 


Load Cycle 


= Secs Initial State Power 
on Resets to 0 


= _ Start Driving OM in 
™= and OM to Bobbin 


Pick Direction Relay Pick 
OM Load Motor Relay 
OM Loaded Switch 


-——-— Start Drive Motor, 
wait for Motor-at 
Speed 


Pick Drive Motor Relay 
Brake Solenoid Motor: 


~-—--— Start Rezero 
Operation 
Access Complete. All 
ather Conditions met 


State 6 —-—-—— DM Sequence Ready 


ammues Unload Cycle 


Machine Ready 
Condition is under 
control of the Access 
Control Card. OM 
Sequence can be 
Ready and Drive 
Ready Light Off. 


(7) —--— Return Bobbin to 

Home Position 

(SE) --— --= Stop Drive Motor 
¥ Not Motor-at-Speed 


Drive DM Out. 
Uncouple DM from 
—-—--—-~ Bobbin 


Pick DM Load Motor Shows Error Condition. 
sore 
Power-On Reset to Con. 
tinue or Reset Sequence. 


Not Motor-at-Speed. 
Not Arr/Belt Switch. 
Not DM Loaded Switch. 
DM Size Parity. Orive 
Stop Switch 
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INTERFACES (MLM, OPER 90) 


Devies 


Centretier 
(MLM, CTL-I 106) MLM, DEV-1 306) 


TAILGATE 


Contro! 
Interface 
8 


(Feature) 


See MLM INST 6 
and ALD ZA000 


Control 
Interface 


(Feature) 


Control Interface cables 

from (FA, IFC, DDA, or 
J101 previous Controller 

(P/N 6466466). 


Sequence/Controt cables 
from System (¥/N 5361178). 


Nete: Terminator P/N 2282675. 
If this 18 last controller in line. 


DATA AND CONTROL FLOW (MLM, OPER 40) 


iNO SNB AZO 


ING Muddiey e~mssulny 


wssv 
NISN®@ 
SNiwis JDIAIDL wi sng Aza NI SNS A30 


e --------—-~- -- -- - ano - - — ~~ ee eee BO 


€6 w3d0 


i~A30 


06 ¥3d0 


Lary 0193 punoy WAS oN 

420 809 993 puncs WY ON 
punoy #28Q = 143 Bury INO WAS WS¥| 
yOu? 


UN 259AD) 48D UALIIAO PUBWWOD Daly 10079 


vv 8 3d0 
sAaLwis 


vy 4300 


1-19 
Le ¥3d0 
awad Sng Qvau 
WT $304 3S 
9 4340 06 B3d0 
JON LNOD DNAS WV 300330 8 314100W 
¥19/10UiNOD 6¥9 40 JLINWOW3H 5 
fo) $ 
% a 
10 $Ng Aaa 1NO SANBAG —_inosns 391A30 ® r 
pc « 
oO = 
Sri SVL A30 1041NOD ONY 
300930 NOL W360 
001 ¥ 3d0 001 W3dO O02 V3NWd 
4327 8W4aSS¥ (AW1dS10 Via) 
Sng Ovi 39/A30 300930 OWL 13Nvd 39 
sn@ Owl 1149 SN@ OWL LS (1-9 
@ - —- — = > = BR TTONLNOD — ~ — — ee ee eee 


vey 33 

U biapy xepuy 
i lsapy rOltg 
aay 120RS 
Puta Oey 
Puy 10ND 
Puy wi0n 

uy WAS 


NISNe 


arery Oey 
BIOH 130 

aj2A20y 

MucOhey pug 


IN© WAS 


1nd SNe 


sn@ Owl 


6 — 3340 


TRACK FORMATS (MLM, OPER 20 and 21) 
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CE TRACK FORMAT 


Each CE track must meet the following conditions: 


e Standard HA and RO. 

e@ F1 data length = 256 + ECC. 

e R11 data pattern is 7777 FFAA7777FFAA .. . etc 
from index to end of R1, both even and odd. 


LOGIC LEVELS 


+7.72 V Maximum Up —0.30 V Minimum Down 
+2.00 V Minimum Up +0.00 V Maximum Down 


—0.61 V Maximum Up —1.52 V Minimum Down 
—0.97 V Minimum Up ~2.38 V Maximum Down 


+0.70 V Minimum Down 
+0.00 V Maximum Down 


+24 Vde Local EC 603 F 
+24 Vde Bootstrap : : TB 101-1 
—24 Vde -24, : A1L2D03 
+12 Vde : : A1R2D05 
~12 Vde : : A1M2006 
— 4 Vde (A02 only) ; ; A1P2B06 
— 4 Vde (B01/B02) . 3 A1P2B06 
+6 Vdc : .24V | A1J2B11 
—-36 Vde : : TB 101-3 


Notes: 

1, On VCM front mounting plate. 

2 On side of logic gate. 

3. In 3340-A2 module only. 

4. Adjustable in 3340-A2 module only. 
§. Adjustable in all 3340 modules. 


Note: A// voltages are measured with respect to ground and with the 
data module loaded and ready. Use digital voltmeter. See PWR 090. 


MECHANICAL LOAD-UNLOAD TIMING (MLM, DM 640) 


Belt Tension OM O.M Loaded 
Starts Registers Against Bail 
OM Moves 
Bail Closes Toward Ball 
to) 
155° 200° 300 
Load Cart 5 75° DM. Door Pins Match 
15 Motion of Load Cart 
Door 
D.M. Door Bobbin/Carr 
Opens Coupling 
Coupling 265° 


© Aw Valve Coupling 
Air Valve and 215° Retract pais 
Coupling Retract 300° 
260° | 
Carriage Unlatched 
Carnage Latch 304° 


293° 
Camshaft sific 5 ee te 
Angle 0° 60° 120° 180° 240° 300° 
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MLM QUICK INDEX 


Nete: Start all normal analysis from MLM START 100. 


Controlier Errors, cause Error Alert 
Control Interface Bus In Parity 
Control Interface Bus Out Parity 
Control Interface Tag Bus Parity 
Device Bus In Parity 
Device Bus Out Parity 
Device Tag Bus Parity 
Drive Selection Check 
ECC Check 
Gap Counter Check 
| Write Sense — | Write Fail 
Monitor Check 
No PLO Input 
PLO Check 
SERDES Check 
Write Data Check 


Drive Errors that cause Error Alert 
Capable — Enable 
Control Check 
OM Sequence Error 
OM Locked Up 
False Drive Check 
Index Check 
Low Gain Check (Fixed Head) 
Multiple Head Select 
R/W Interlock Check 
Sector Compare (RPS) 
Transmit Target (RPS) 
Transition Check 
Write Current Check, Not Writing 
Write Current Check, Writing 
Write Overrun 


R/W Check End Conditions 
Command Overrun 
ECC Data Check 
No Address Mark Found 
No Sync Byte Found 
Sync Out Time Check 
Track Overrun 


Read Data Checks 
Controller 
Correctable Data Checks, FSt 0000 
Data Module Problems 
Drive Problems 
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COMMAND DECODE AND SENSE STATUS RESPONSE (MLM, OPER 99—100) 


Sense 
| | | HAR Status 0 | 
| | Sense No | | 
Attn Check | Drive! Difference Fixed Sense Sense ; Sense Sense Sense Sense | Sense 
Command Reset Reset | Rezero Sync Ctr Head | «6 Status 1 Status 2 Status 3 Status 4 Read/Write | Read/Write 


CTL i Tag 


ca | 
DEV | Tag | [ 
Hex Code x8 | x4 82 43 | 23 13 x8 H x7 
= boa serie x = [ + 
Bit as i 3 i 
= ie » = ; sl ee 
G ® rs 1 2 0 g 0 = 0 = Transfer 
5 S a 3 he a © = Sector 
3 S S e rf 1s 3 = ® Count 
~ rt ® oa ® a = ® > ® : 
: a 2 : 8 < & ee 2 g = oc 
i c va > = I | o a) G Waal 1 0 q 0 zg x Write Gate 
Ee 8 x s 5 gE ~ 42.43 ——— = 8 3 
g € 8 = = e | & «Oo “ ) ° 1 Bee ) | g Unsquelch 
DEVICE & S r FS = 3 45 pee eee 3-8 = 
BUS OUT S y g eS |~ £0 = 0 om 0 @ tg 45 2 Read Gate 
w 2 ; na 4 # n ” o 
S 2 0 9 9) = ) 3 ) 1 7 Address 
” g ls d 2 Mark Ctrl 
o | fe) & ) s) fe) 1 
0 1 1 1 1 q 1 
0 | 1 1 i] 1 1 a 1 
Bit Device | Device Deviee| Device Not | Difference | Direction i RPS | DM DM 7 Drive Access Multi | 
0 Status | Status Status Status Used Counter {| 14 In Installed Loaded Size Start Timeout Head | 
| 128 | Latch Check | Switch Check Check a: 
+ 1 +} + — + ~ 
1 | | 64 Difference 64 : Sector DM Seq DM Overshoot Capable | Interface 
| ; Counter j Compare Latch 4 | Present Enable Check 
256 Check i} Switch Check 
i = + fo + “+ t 
2 | | i 32 32 | Motor DM Seq | Cover Servo Write Drive 
i | \ i at Speed 7 Latch 2 Locked Off Overrun Check 
i Switch- Track 
oa if i sree | OMSea | om | 
3 | | : 16 . 16 16 Air Belt QM Seq DM Track Index Read/Write 
2 Switch | Latch 1 Unloaded} Crossing Check Ctreck 
DEVICE = 5 Switch 
c 2 z 
BUS IN 8 2 8 | > 8 Write Servo 
5 « Enable Loaded Latch Interlock 
Z % Switch Check 
oO 
: se 
@ 
x 


4 4 Air Beit Linear Control 
Sequence Switch Mode Check 
Check Latch 


| Write 
Sense 
Carriage Control Transition Index 
i : Disable Home Latch Check Mark 
: Switch 
7 1 1 DM Odd Motor Wait | Write | Active 
Size 1 Track at Speed Latch Check | Track ‘ 
Posted In 12 
Sense Byte 


ND > 
to 
nN 
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CONTROLLER AND DEVICE INTERFACE DECODE (MLM, OPER 99-100) 


Read Operation Write Operation Select Device Read Status Set Read/Write Sense Interface 


Bit Modifi Pe 
odifier Tupaat Aca Op Modifier Type of Write Op CTL DEV 


Set Set 
Difference Cylinder 


Set | Head 


Device Bus 


Not Used 


wo 
Cc 
a 


defined by bits 0-3 |_ 2's defined by bits 0-3 


0@01 Clock G3 0010 Write G2 one 
0010 Clock G2 0011 Format 
0011 Read G4 | Reorient 


Bus Out Bus Out 


Servo Direction Difference Cytinder 
Reset 1 In Counter Address 
Register 256 


0100 Read G1 0100 Format G1 CA2 | Go Difference 128 
0101 Read G3 0101 Format G3 Home Counter 
0110 Read G2 0110 Format G2 256 
5 0111 Read G3 0111 Format Erase [Cay Nee sf P| Reserved —_| | | 
ce eae Meee cae te eee | honed sastseetaaes ri ae aiieniid = 
Control 1110 Special 1100 Special j ce CE Spare Spare Head 
Bus Out ; Read G2 Format G1 madres 
1110 Special Register 16 
Mark Gate Gain Check 
5 fa a baa | DAA a ai Cae / 38 | 
2 2 DA2 DA2 Force 
Multihead 
Check 
1 DAI DA1 Decrement 1 2 
Read/Write On Read/Write Off Difference 
aes ss ee a ee Counter 
Tag Normal _ Check Tag Normal _ Check CTL DEV CTL DEV CTL DEV CTL DEV H 
Valid End End ~ _ Valid End End ~~ _ Bus In Bus in Bus In Bus In Bus In Bus In Bus In 
0 | 0 Command Command Reserved CTRL Undefined | Reserved : Reserved Undefined Device “Device Device | Device Device 
Overrun Overrun | Check i Status Status Status Status Status 
1 0 Data Data CA2 1 Interface Interface Interface Interface Interface | interface | | 
Overrun Overrun Check Check Check Check Check Check =o 
2 Lost 0 Lost { CAI Drive Drive Drive Drive Drive | Drive | 
Orientation Orientation Check | Check Check Check Check _| Check | | 
— as eam 
3 0 ECC Data Track Rd/Wr Rd/Wr Rd/Wr Rd/Wr Rd/Wr \ Rd/Wr | 
Check Overrun Check Check Check Check Check Check i 
Control - - a8 i 
Bus In Status 0 No AM Status 0 On Line On Line On Line On Line On Line On Line | j 
‘ Overrun Found Overrun H | | | 
— +— +—— + + = 
5 0 No Sync CA4 OM 1 Write | Write OM DM i | Write | | 
Byte Found Attention {| Sense Sense Attention | Attention | Sense r | | 
6 Read G1 10) Data CA2 Busy index Index | Busy Busy | Index Drive Bus Drive Bus i | 
Unoriented Found k k | Mark Out Parity | Out Parit | 
oriente oun Mar Mar i ar u rity u rity | i a 
7 Active 0 CA1 Seek/ Active Active Seek/ Seek/ | Active Drive Tag Drive Tag | | | 
Track Sector Track Track Sector Sector | i Track Bus Parity | Bus Parity | } 
| | Complete Complete | Complete L Y Y | ’ 
Posted in | : : | 


12 — 3340 


3340 QUICK FIX LIST 


CAUTION 

Do not spend over ten minutes of diagnostic time using this Quick Fix 
Lise. If the Possible Causes listed do not correct the problem, go 
immediately to the normal MLM procedures 


[Fsi_| Error Desorption | Pomible Couses 


Run Micros 


| Om Device Interface Check Cables and Connectors 
A1C2, AQF 
Cables and Switches 
A4, AG, A7, 
Access Timeout Servo Cards, ° A1P2(N2)| AB, AA, AB 
AD, AF 


A1G2 (RPS oni 


A1P2(N2)} 


Ad 
A5, AA | 


| 1301 | Sector Compare Check _| 
| 1310 | 


Fatse Drive Check 


Read/Write (R/W) Safety | R/W Matrix Cards, A3, AS, 
A1H2, A1J2 _ AD,AF | 
15xx | Overshoot Check Servo Gain (Run A?) AB. AA. A6,, 


Servo Cards, “Carriage A7. AB, AA| 


Home Photocell A1P2(N2)} AB | 
Servo Cards, “ATP2(N2) | A3, A4 


Servo Oft Track 
Error Alert (not defined 
Sync Out Timing Error 


1914 Bus Terminators A2F2 | Al, A4, AG 


i | AB, AD, AF 
1917 Transmit dead ; 
1918 | Difference Error A1F2(E2), A1C2 [| A2,A3 
49xx Data Check No Sync R/W Ma.. sx Cards | AF, BI 
Byte Found =| ANJ2, A282. _ 
9001 | No Tag Vaid R/W Op | A2T2, A2K2, A2G2 Aa, As | 
9004 Time Qut far Index __ AIH2, AIF2(E2) AS 
[ 9005 [| ECC Hardware Check | A2R4_ — AL AE _| 
Busy Missing After Seek / A3, A4, AG. 
9009 | Start | A1P2IN2) A7. AB, AA] 
900A | Physical Address Check | Drive Address Jumper Ta? 
ee .. AID? ae | 
900F Attention Check A1P2(N2) A2, A3,A4,! 
ee _ ne oa 
9104 i Write Fail A1H2, R/W Matrix | AF 
fears : 
91x8 | CTL1or DEVI Bus In | A2F2,A1D2, Cables. | Al. A2 
Parity Check a and Connectors _ i 
9110 DEV.1 Bus In Parity A2D2, Cables and | A2 | 
Check __ . Connectors __ i _ 
One-of Eight Check | AID2 _ fag 
CTL Tag Bus Party | A2K2.__ fA = 
QIFC | CTL BusIn Assembly | A2K2 Al 
a Failure —_ - _| . _| 
9200 False CTL Error A2K2 _ Al 
ECC Hardware Error A2R4 __ {AE 
Monitor Check A2L2, A2P2(N2) Al, A2, AD 
9206 | Monitor -- ECC A2P2(N2) AD, AE 


Hardware Error 


9208 Write Data 
920C Monitor Check A282 AD, AE, AF 
jAD sd 


A2P2, A202 

9240 | PLO Cable, A1H2, A3, AF 
A2T2, A1T2(S2) 

T928x | PLO Error A2T2 A3, AF 


92CO | No PLO —- PLO Error PLO Cable, A1H2, 
A2T2, A1T2(S2} 
* Servo Cards 


A Side — A1R2 (°°), A1R4, A1T2, Power Amp A 
B Side — A1Q2 (°*), A104, A1S2, Power Amp B 


** if cards AIR2 or A1Q2 are changed, check adjustment. Use 
micro A7, Adjust Mode. 
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SENSE DATA DEFINITION AND FORMAT (MLM, SENSE 101) 
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This page intentionally left blank. 


EQUIPMENT CHECK INDEX TABLE (Sense Byte 0, Bit 3) 


Microprogram Error 
Errore condition in 
hex code. See 
MLM SENSE 108 

Controller Check 
PLO Check 
No PLO Input 
SERDES Check 
Gap Counter Check {9 
Write Data Check 
Monitor Check 
ECC Check 
CTL t Tag Parity 
CTL! Bus Out 
Parity 
Drive Select Check 
DEV I Bus in 
Parity 
CTL! Bus in 
Parity 
| Write Fail 

Device Interface Check 
DEV-1 Bus Our 


= ODT SEWN =~ OO 
AMawn — oo}; 


- oOo 


Drive Check 
OM Loaded Switch 
Sector Compare 


Check 

Motor-at Speed 

Air and Belt Switch 
DM Size Check 

DM Check Latch 


Access Timeout 
Check 
Overshoot Check 
Servo Off Track 


Read or Write Check = [14xx 
Mult: Head Setect 
Capable Enable 
Check 
Write Overrun 
Index Check 
R/O Interlock 
Check 
Control Check 
Transition Check 
Write Current 


SL i 


Notes: 

1. Switch normally ciosed with drive Ready. Error is latched if switch 
opens. Error also causes Intervention Required (By tw 0, Bit 1) 

2 Also causes Seek Check (By te 0. Bit 7). 

3. Normally On. Error it Off, Error also causes Intervention 
Required (Byte O Bit 1). 


ADDING OR REMOVING CARDS 


To add or remove cards, it 1s recommended that power be turned off on the 
entire 3340 string. If this is impractical, add or remove cards with procedure 
1 o 2. 
. For cards in Panel Al, positions C2, 02, G2, H2,J2, and R/W Matrix 
cards — always turn power off by: 
a. Vary both drives offline. 
b. Turn off CP 210/(CP 401). 
Note: /f A2 module, power drops on entire string. If B1/B2 module, 
power is only removed from 3340 being serviced. 
2. For all of Panel A2 and the cards in Panel Al positions F2 (E2), M2 (L2), 
P2 (N2), T2 (S2), T4 (S4), A2 (R2), G4 (R4) plus the Power Amplifier: 
a. Untoad the data modules (all if working A2 pane!). 
b. Place the drive in CE Mode. 
c. Turn the + 24 V switch off at the CE panel. 
Turn the —36 V CB off: Adrive — CP 408. 
B drive — CP 407. 
Note: B drive cards shown in (xx). 
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MICRODIAGNOSTICS 


Linked Series No. 1 Linked Series No. 1 (Cont.) 
A1 Controlier Intertace A4 Dynamic Servo Test No. 1 


1 Pre-Setection Rezero and Read Home Address 
2 Selection No Motion Seek, Read HA 

3 Parity Check Buses Overshoot Check 

Valid Tags Test Track Following Timer 

Bus In Assembler Seek 1 Cyl. Increments 

Seek 2 Cy! Increments 

Seek 50 Cyl Increments 

Seek 116 Cy! increments 

Seek 174 Cyl, Increments 
Rezero, Seek 12 Cy!. Read HA 
ECC Reset 
ECC Read Normal Data 
ECC Read Correctabie 
ECC Read Uncorrectable 
ECC Write Burst 


1 Drive Selection 
2 Tag and Bus Out Pafity 
3 Bus Out and tn Wrap 
4 Selection and Rejection 
§ Valid Drive Tags 
6 
7 
8 
9 


OWUMYWMAMAaAWH A= 


~~ 


Invalid Drive Tags 
Bus tn Parity Check 
Head Address Register 
Oifference Counter No 1 
10 Difference Counter No 2 
11 Optional CAR Test 
Data Module Status 
Access Timer Accuracy 
Recalibrate Test 
No-Motion Seek Test 
Unsuppressible Regrster 
Set R/W Tags 
Force No PLO input 
Servo Off Track Verify 
AS Index and Sector Tests 
Target Regster Test 
index Test 
Force Mult: Head Check 
Force Sector Compare 
Sector Compare Attention 
Sector Compare Timing 
AD Gap Counter Tests 
Data Transfer Checks 
G1 Gap Tolerance 
Extended G1 Gap Tolerance 
Modulo 16 Counter 
G2 Gap Tolerance 
G3 Gap Tolerance 
Data Transfer 
Write Safety Checks 
AF Format Read and Write 
Read G1 Unoriented 
Onented and Unoriented 
Force Command Overrun 
Force Sync: Out Timing 
Test Allow HAR Function 
Write Full Track G2 
Write G2/Force Track Overrun 
Write/Format Write G2 
Read/Clock G2 Force No 
Sync Found 
Format Write G3, Read G3 
Read G3 and AM Search 
Format Erase and No AMF 
Special. Format R/W G1 
Format Write Gt and Read G1 
Skip Displacement 


NO & WN — 


Linked Series No. 2 
A6 Dynamic Servo No. 2 
1 Access Time Accuracy 
2 Open Servo Loop Test 
3 Coarse Velocity Gain 

4 Rezero Area Detection 
5 
6 


Rezero From Outer Crash 
Rezero to On Track 


Bw A We wh — 


1 
2 Difference Count Version No 1 
3 Access Mode Acceleration 
4 Target Track Capture 

5 Oitference Count Version No 2 


Ome wr — 


on-Linked Usilits 
2 Fine Adjustment 

AQ Incremental Seek 
AA Cylinder Seek Test 
AB Random Seek Test 
AC Data Module State Analysis 
BO Reformat CE Tracks 
81 Read (Any Track or Cylinder) 
B2 Write (CE Tracks only) 
B3 Device Status Display 
B4 Tag Cycle Utility _ 
9 Switch Feature 
B7 Carriage Go Home Test 
BF Controller Interface 
(Run from 115 of 125) 
— ae nce OR St date ee ee 
HC Controller tnterface 

(Run from 3830.2, 1SC. or IFA 
1 Bus and Tag Hot Line Test 
2 Tag Bus and Bus Out Test 
3 Control Lines Test 


Bn Own swn — 


ORDA AN SWHN — 


foo) 


= 
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Error Stop Example 
A243 = Routine A2, Device Intertace/Logic Test 
Test No. 4, Selection and Rejection, Stop No 3 


CE PANEL MICROPROGRAM CONTROL (MLM, MICRO 10) 


Switch Control Meaning Loghts Display Meaning 


Start/Stop on Execute Microprogram Loading 
Bypass Errors Microporgram Running 
Loop Routines Dynamic Error Display 
Bypass Errors and Loop Invalid Routine Request 
Inhibit Linking Micro Loaded and Ready 
Inhibit Link and Bypass Normat Program Stop 


Loop Single Routine Normal End 

Loop and Bypass Errors Parameter No x Required 
Reset Run Options Error or Message Stop 
Enter Parameters Message Byte No x Display 
Display Message Byte Storage Control Error 
Reset Diagnostic Control 

{Functional Oisk Only) 
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3340/3344 DISK 10S QUEUES 


Disk IOS contains an area Called the 3340 1OS queue that can provide empottant iatorind 
tonto the hardware CE on both Gevier and adapter problems, A PSR will tee needed to 
locate the approprate queue and extract the mformation team the memory datnpe Frage 
1 shows a physical tayout of the 3340 10S queue with approperate description of content 
Sense infotmation, which should be of prime concern to the hardware CE ts tocated at 
displacements A.B,C,D and 40 


Sense bytes 0,17 at displacements C and D respectively are updated after every error addi 
tionally, Sense bytes 2,3 at displacements A and B, respectively, ate updated for adapter 
checks. The 24 bytes of sense information at displacement 40 57 are updated try a diag 
nostic sense istruction which is performed for ali temporary apd permanent efrors 


The information contamed in the (OS queue can be used with halts and messages as well 
as process Checks. Figure 2 contains a list of halts and messages issued by 3340 10S A 


bref description of each halt is given a well as the most probable Cause (harclaware (H) 
and software (S)). 


3340 10S QUEUES DISPLAY PROCEDURE 


The following procedure may be used to display the 3340 1OS QUEUES on the Model 
15 system console 


}. Press PF 10 key - ‘enter command” will display 
2. Key: D,space, CORE, enter key — the first 80 bytes of core will be displayed 


3: Key: space,0132, enter key the address of the start of the 3340 10S QUEUS 
will be the first two bytes. 


4. Key the address of the 3340 10S QO (found in step 3) space, @@@@ enter key - 
the first 80 bytes of the first 3340 10S O will be displayed 


5. Key: F.enter - the next 80 bytes will be displayed (since each QUEUE 1s 87 
bytes long, this will be the last seven (7) bytes of the fist queue and the first 
seventy-three (73) bytes of the second queue). 


“P1403” may be entered to print any display (P1403, enter key) 


Keying ‘‘F’’ or ‘'B” plus the enter key will page forward or backward, respectively, 
80 bytes at a time. Keying ’’C, enter key” will cancel the display function. 


On a four (4) drive system, alternately keying ‘’F,enter key’ and ‘P1403, enter 
key’ once the address of the start of the queues 1s obtained will allow you to 
display and print all four of the queues (5 pages). 


The procedure for using the Display Core function and a layout of the 3340 1OS 
QUEUE may be found in the System/3 Model 15 System Data Areas and Diagnostic 
Aids Handbook. 
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3340/3344 DISK |OS QUEUES — MODEL 15 


There is one 87-byte queue for each 3340/3344 disk drive an the system, A pointer in 
SYSCOM pounts to the first queue. The queues are chained together 


Disp Lng 

Hex Labe! Dec Description 

00 D10DQ2 oe Start of 3340/3344 queues 
00.57 Q3340A 87 Queue for D1 

58-AF Q3340B 87 Queue for D2 

BO-107 Q3340C 87 Queue for D3 

108-15F Q3340D 87 Queue for D4 


Format of Each 87-Byte Queue 


Disp Lng 

Hex Label Dec Description 

00-01 QFIRST 2 Address of first element in IOOQE 
table for the drive 

02.03 QLAST 2 Address of last element in 1OOQE 
table for the drive 

04.05 QDLOG 2 Reserved for DLOG 

06-07 QSELF 2 Address of the start of this queue 

08-09 SAVEOP 2 Q code and R byte of last operation 

, started for this drive 

OA-OD OSENSE 4 Adapter sense bytes 

QE-OF NX TQUE 2 Address of next queue 

10-13 QLSTSK 4 Cylinder/head number af last seek 

14 OQSTAT2 1 Status byte for drive 

15 OSTATS 1 Status byte for drive 

16-1F ~ COUNT 10 Left end of 10-byte DDCF field 

20-23 QDIAGS 4 Diagnostic sense atea 

24-25 DDAREA 2 DDDR residual sense area 

26 2? ADCSNS 2 Sense area for attachment status 

28:-2C HAFLD 5 Left end of read area home address 

2D-35 ROFLD 9 Left end of read area for RO count 

36 QFLGID 1 Drive hex 1D 

37 QOCODE 1 Q code for this drive 

38-39 ADHA 2 Address of HAFLD 

3A-3B ADRO 2 Address of ROFLD 

3C-3D ADCNT 2 Address of count 

3E-3F ADDIAG 2 Address of diagnostic sense area 

40-57 QDGSNS 24 Diagnostic sense area 

Figure 1 
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DISK ERRORS 


Stic-Lite Error Description Responsibility* 
HE Permanent Disk Error (H,S) 
Blank 0 Attempt to IPL from a non-system pack; U 


D1 is in read only mode; adapter check 
on 3340 attempting to run CEFS 


Biank 1 Permanent disk error; an attempt to HS 
load a system program that is not on 
the IPL pack 
Message 
0A--— Wrong data module size U 
Write inhibited U 
Intervention (not ready} U 
oCc—— Equipment check H 
Permanent Error during error 
logging U 
(Not properly initialized) U 
(Hardware failure) H 
OF Seek Check H 
OH Command reject ; ; S.H 
OJ Invalid track format... : H,S 
OL Data check (H,S) 
ON No record found/end of pack S,H 
OU Data overrun/command overrun H 


Responsibility * 
*H = Hardware 
S = Software 

U = User 


Where H and S appear together, the code specified first is most probable. When they 
appear in parenthesis, neither takes precedence. 


Figure 2 
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3340 — 5415 DISK ERROR DISPLAY 


Wher disk estors Cause a halt message on the console, 6 sense bytes describing the error 


aie also displayed 
SYSTEM HISTORY DISPLAY 
x & RUN 
RUN 
2 10 OL D3 OD 23. CSCD32 $DCOPYO1 


3344 DATA CHECK 
14527, T IDB9.A _ SNS (0800034) 
(00143 ) 

1 DD KS | BBAO2 = BBALPYO1 
BEGIN KEY SORT/MERGE - BBPAYFIL 


- ~ END OF DISPLAY 


ce! DISPLAY REQUEST MSG NOT RSP 03 


2A OO0A 30 SNS 080003400143 
ee ——— a ~~ . en eR a 
CYL HEAD RECORD SENSE BYTES 0, 1, 2,3,4 AND 7 


This information is also logged tn customer history file. 
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3340/3344 ERROR LOGGING LOCATIONS 


Error logging is controlled solely by the S/3 software support system. It is important, how. 


ever, to define the locations where error fogging occurs so that diagnostic programs pro- 


vided with the attachment can read and print out these error logs to allow analysis of 
system temporary (recoverable) errors. 


Error logging locations are defined below. Notice that locations differ depending on 


where IPL occurred. When 3344 disk drives are installed, IPL can occur from any of the 


four options given. 


Therefore, the diagnostic programs that dump the errors logged must search each of the 
areas given to dump all possible errors logged. 


IPL Option 
Disk 1 F1 


Disk 1 R1 


Disk 3 F1 


Disk 3 R1 


IMPORTANT NOTE: 


Unit Record/TP 
Error Log 


Cylinder 169, Head 0 
and Heads 4-9 


Cylinder 179, Head 0 
and heads 4-9 


Volume 1, Cylinder 
199, Head 0 and 
Heads 4-9 


Volume 2, Cylinder 
199, Head 0 and 
Heads 4-9 


Disk Log 


Cylinder 209, 


Heads 1-4 


Cylinder 209, 


Heads 1-4 


Volume 1, 


Cylinder 209, 


Heads 1-4 


Volume 2, 


Cylinder 209, 


Heads 1-4 


Tape Log 


Cylinder 209, 
Head 0 


Cylinder 209, 
Head 0 


Volume 1, 
Cylinder 209, 
Head 0 


Volume 2, 
Cylinder 209, 
Head 0 


After {PL has occurred from either drive 1 or 3, error logging 


will be restricted to that particular drive. That is, logging does 
not arbitrarily select a drive but is dictated by the inital IPL 
selection. Logging changes only after IPL is performed again 
with a change in the “IPL option” (shown above). On drive 1, 
logging can occur on different data modules so all data modules 
used on drive 1 must be searched to dump all possible errors 
logged for the system. 
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OVEE — 02 


Head 0 
PL ; iPL Bootstrap 
IPL $/370 | 


$/370' EC level of 


TMP : 
FAG-FAT FAG-FA? reoge 


Systermn/3 : System/3 { 
Reserved R ed 
IMPL code | as IMPL code bah | | 


Records 4-24 are not written. This meets the direct 
BECeSS Storage device (DADS) tabet standard requirements 


woos 
Even Rt R2 R3_ (Standard 370 termat) R24 R25 R29 R30 R32 R33 R37 R38 R47 R48 
index Head 1 _ Odd index 


Records 1-20 contain the same type of data on Suspect IPLNIP CEFE /supervisor 
both the 3340 and the 5445 track rollout 
table * 
RS R20 R21 . R32 R33 R40 R41 R48 


R48 

Systern/370 VTOC has a 44-byte key fength and a 96-byte data 

fength, with one entry allocating the entire data module as a Remaining track area is not formatted 

Nonexpiring data file 
Rl (Standard 370 format) R22 R23 R48 
Head 4 : peewee 

Reserved 
R1 R48 
Heads 5-19 7 

System/3 1000-file VTOC Reserved 
RI R20 R21 R48 


' These areas are written in count-key-data format (standard data format) readable to System/3 and System/370. Other areas 
are written in compressed data format. 


“User programs after 256 retry reads, sets 2 byte actual hex address in the suspect bad track table. When SINIT 1s run it cails 
SALT, re record one time and if a read error occurs, flags the track defective and assigns an alternate 


LVWHOd WOVd YHAWOLSND O YAGNITAD OVEE 


SZ — OvEE 


STANDAR K FORMAT 


Gap 1 Home RO RO 
107 Add Key Data 
(235) Ress Area Area 
Bytes 

COMPRESSED DATA FORMAT 

Gap 3 R1 R1 R2 R3 
73 Count Data Data Data 
(201) Area Area Area Area 
Bytes 


The compressed track format is identical to the standard format in the home address and record 0 areas. 
Beginning with the record 1 count field, the format is one count field followed by four 256 byte data 
fields as shown above. , 


R1 
Count 
Area 


R1 
Data 
Area 


R5 
Data 
Area 
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HOME ADDRESS BYTE FORMAT 


a ae = foce 


Physical Cylinder Head 
Skip Disp!.{ Address Address Address Detection Code Bytes 


COUNT AREA BYTE FORMAT 


fs os ofp ale aT e Tete fut u] nr sf x 1] 0 tfo t|oce] oce| pes | nce | vce | nce | 


Physicat Cylinder Head Record Key 
Skip Displ. Address Flag Address Address Number Length Data Length Detection Code Bytes 


KEY AND DATA AREA BYTE FORMAT 


ed 


Detection Code Bytes 


3340 C.E. PACK ORGANIZATION 


RECORD NUMBER | 
25-29 (REPEATED AT 


33 - 37) 


CPU TEST BOOT (SMALL CC HALT) 


CPU-MEM TESTS ey 00 


VTOC 


DCP 03 00 

03 0g 
CPU, UDT, FAS (FIRST 03 15 
AVAILABLE SECTOR), FFA, FFB 03 17 


DIAGNOSTIC PROGRAMS 


ALTERNATE TRACKS 


NAME CYL | HEAD i 
FAG, FAT oo | 00 
E.C. LEVEL OF FAO, FAG, FA7 00 
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3340/44 ADDRESS CONVERSION FORMULA 


CCHH field in DDCF is System/3 logical 
CCHH in 3340 HA or COUNT FIELD is 3340 logical 
PA in 3340 HA or COUNT FIELD is 3340 physical 


CL, = System/3 logical cylinder address 
HL, = System/3 logical head address 


CL = 3340 logical cylinder address 
HL = 3340 logical head address 

CP = 3340 physical cylinder address 
HP = 3340 physical head address 


SYSTEM/3 LOGICAL TO 3340 LOGICAL 


CL = (CL, x 40) + (2x HL;) CL = integer part 
12 HL = remainder 


3340 LOGICAL TO 3340 PHYSICAL 


CP =CL CP = integer part 
2 


HP at x Remainder of cus HL 
2 


3340 PHYSICAL TO 3340 LOGICAL 


CL = (2x CP) + integer part of(ee) 
12 


HL = remainder of HP 
12 


3340 LOGICAL TO S/3 LOGICAL 
Ct; = (CL x 12) + HL integer part 
40 


HL, = Remainder of above integer part 
2 
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CE/70/280 BM 


[ce | 
S/3 3340 


CE 
LOGICAL LOGICAL 3340 PHYSICAL 


DOCF CCHH DISK CCHH | PA1PA2 ON DISK 
(NOTE 1) (NOTE 2,3) | (NOTE 2,4) 


280 MB 


3344 PHYSICAL 
PA1 PA2 ON DISK (NOTE 5) 


\ DEC/HEX OISK/SNS HEX/DISK VOL 1 VOL 2 VOL 3 VOL 4 
CCH/VCCH VCCH/CCH HEX/DISK | HEX/DISK | HEX/DISK 


NOTES: 
1. EACH S/3 LOGICAL ADDRESS CAN BE CONVERTED TO AN EVEN AND O00 
3340/3344 LOGICAL AND PHYSICAL ADORESS. FOR EXAMPLE: 
(FIND DEC S/3 ADDRESS 06100 AND FOLLOW ACROSS) 


00100 = 0304 0110 0A00 0028 8C28 1868 A468 
= 0305 0111 0A01 0029 8C29 1869 A469 


THESE ODD 3340/3344 ADDRESSES DEFINE THE OOD HALF TRACK OF S/3 
LOGICAL ADORESS CYLINDER 1, HEAD 0. AS/3 ADORESS DEFINES A FULL 
TRACK MADE UP OF AN EVEN AND ODD HALF TRACK, EACH DEFINED 
UNIQUELY BY 3340/3344 ADDRESS. 


THE HIGH ORDER HEAD (H} ADDRESS |S NOT GIVEN IN THE TABLE SINCE 
IT tS ALWAYS 00. 


2. ONLY EVEN 3340/3344 CCHH ADDRESS CONVERSIONS ARE GIVEN TO 
MINIMIZE THE TABLE. SEE NOTE 1 FOR THE ODD ADDRESSES 


3. THE 3340 LOGICAL ADDRESSES (DISK/SNS) GIVEN ARE AS WRITTEN ON 
DISK AND AS GIVEN (WHEN AN ERROR OCCURS) IN BYTES 5 & 6 OF THE 
24 BYTES OF SENSE. ‘DISK’ AND ‘SNS‘ BYTES WILL BE THE SAME UNTIL 
DISK ADDRESS ‘V100 00’ IS REACHED. THE FOLLOWING RELATIONSHIP 
APPLIES FOR ADDRESSES V 100 00 to V2CO 00: 


Cc Cc H (LOW) 
SENSE 
| 5&6 
oe xX = NOT USED 


SEE NOTE 8 FOR AN EXPLANATION OF ‘Vv’ (VOLUME). THE HIGH ORDER 
HEAD (H) ADDRESS IS NOT GIVEN IN THE TABLE SINCE IT 1S ALWAYS 00. 


FOR 3344 DRIVES ONLY: 


THE ‘V’ BITS ARE WRITTEN ON DISK IN THE COUNT FIELDS BUT ARE NOT 
PRESENTED (WHEN AN ERROR OCCURS) IN BYTE 5 & 6 OF THE SENSE BYTES. 
INSTEAD, THE ‘V’ BITS ARE PRESENTED IN THE ‘R’ BYTE (BYTE 3) AS FOLLOWS: 


0 1 2 3 4 5 6 7 SENSE BYTE 3 (R BYTE) 
00 - ERROR OCCURRED IN LOGICAL VOLUME 1 
o1 - ERROR OCCURRED IN LOGICAL VOLUME 2 
0 — ERROR OCCURRED IN LOGICAL VOLUME 3 


Wo ERROR OCCURRED IN LOGICAL VOLUME 4 
4. THE 3344 PHYSICAL ADDRESSES (HEX/OISK) GIVEN ARE AS HEX ADDRESSES 
AND AS WRITTEN ON DISK !N THE HA. THE DISK ADDRESSES ARE FOUND AS 


FOLLOWS F ROM THE HEX ADDRESS: 


DISK 
ADDRESSES 


Tas INDEX 


PHYSICAL HEAD NUMBER 


01 = CYL 256 BIT 
10 = CYL 512 BIT 


5. THE 3344 PHYSICAL ADDRESSES GIVEN ARE HEX AS WELL AS IN THE TWO 
BYTE FORMAT WRITTEN IN THE HA ON DISK. THE ABOVE CONVERSION IS 
USED TO CONVERT THE HEX ADDRESS TO THE PA1 PA2 ADDRESSES. 
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5415 — 3340 BUS AND TAG CABLES 


{dentification of 3340 Interface cable, connectors and receptacles. 


1. 5415 tailgate receptacle - light grey center, metallic plating, P/N 5529192. 

2. 3340 tailgate receptacle - dark grey center, metallic plating, P/N 5353868. 

3. 3340 bus and tag cables - light grey connector on one end, dark grey connector on 
other end. 


The 3340 Interface Cable, P/N 5466456, is installed as follows: 
Dark grey connector, white tape 42” from end, connects to 5415 tailgate; light grey con- 
nector, white tape 12’ from end, connects to 3340 tailgate. 


The bus and tag cable shields are tied to ground via the tailgate receptacle, utilizing the 
metallic plating to connect shield pins internally. Each conductor has an associated shield 
pin. 

lf any discrepancy exists or verification of correct cable installation is desired, the fotlow- 
ing procedure should be used: 


1. Piug the light grey connector of the bus or tag cable into the respective 3340 tail- 
gate receptacle. 

2. With the CPU end disconnected, meter the dark grey connector between BO2 and 
B04 of cable, P/N 5466456, (continuity should be present with a resistance of less 
than 2 ohms). 

3. Continuity should also be present between either BO2 or B04 and 3340 frame 
ground with a similar resistance reading. 


!f the above indications are not obtained, the cable could be installed incorrectly or is 
not grounded properly through the tailgate receptacle or has an assembly problem. 
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3340 SERVICE AID - To Interchange A & B Spindles 


ABSTRACT: On a single drive failure - swap electronics between drive for failure 
isolation. 
EXT: To help isolate a Read/Write or Servo problem to the electronics, cables 


and connectors, or physical spindle, interchange electronics between the 
A and B spindles of a 3340 A2 or B2 box. 


Before this procedure is used: 


= 


The 3340 MLM maintenance procedure should have been exhausted. 

The data module should have been eliminated as a source of problem. 

R/W matrix cards on both A and B drive replaced - not interchanged with each other. 
Positive error definition, that is: 

Microdiagnostic error stops, forced error (use FRIEND and obtain sense data) or 
repeatable customer program—error indication. 


nN 


After each test step # below, do the following items (A, B, C) 


A. — Rerun Failing test. 
B. If trouble moves to other spindle, skip to step 7. 
C. {f trouble remains with same physical! spindle, go to next step. 


With Power-off, interchange cables: (See Figure 1) 
CAUTION: Be sure cables are seated and no loose connectors exist. 


B Drive - with-A Drive Description 

A1U2 A1V2 Servo Pre AMP signai 
A1U3 A1V3 Servo Power AMP drive 
A1U4 A1V4 DM sequence 

A1U5 A1V5 Drive Switches 

A1Y3 A1Y4 Upper R/W matrix - A2 
A1Z1 A1Z2 Lower R/W matrix - A3 


This effectively interchanges all electronics between A and B drives at the Ai board. Note 
that CE switch-B must be on to run physical spindle-A and vice versa. Also customers 
logical addresses have been reversed. Check servo is within tolerance - Run A7 micro 
(cards A1R2,Q2). 


2. If trouble moves to other physical spindle: Problem is in MST cards or A1 board - try 
replacing board if all cards have been swapped. (Skip to step 7 to complete analysis 
when trouble moves). 


If trouble remains with same physical spindle: Eliminate the power AMP and power 
AMP drive cables by, 

A. Interchanging A1U3 with A1V3 (back to original positions) and 

B. Interchange large lead on top of VCM coil from A to B spindle. 


3. If trouble remains with same physical spindle: Eliminate R/W matrix flat cables by 
interchanging. 
A. At1Y3 with A1Y4 (back to original positions) 
B. A121 with A1Z2 (back to original positions) 
C. RW matrix connecting blocks and pair of cables 


If trouble remains with same physical spindle: Eliminate servo pre-AMP signal cable 
by interchanging. 


A. Cables R/W matrix connector - drive connector plug see MLM R/W 350 A to B 
drive. 
B. Cables A1U2 with A1V2 
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5. If trouble remains with same physical spindle, interchange (VCM) voice coil motor 
and bobbin ASM. 


6. If trouble remains with same physical spindle, 


Suspect: 
A. OM Sequence cable A1U4/A1V4 
B. Drive switches cable A1U5/A1V5 
C. Drive mechanical problem 
D. Environmental problem is ESD/Noise 


7. Diagnosis is complete. Return all cables to original positions and verify proper opera- 
tion of non failing drive. Take corrective action on failing drive. Verify its proper 


operation. @ 
AMOP 


ATTACHMENT FREEZE JUMPERS 


01A — A1P2P10 to DO8 
A1M2P10 to DOB 
A1B4B09 to DOB 


Install the freeze jumpers on the 3340 attachment to display sense bytes and the external @ 


registers with the system in a failing state. 


System reset and load DCP and C19 from the alternate load device. 
To display the 24 sense bytes, the following commands must be entered: 


D, CDL XXXX (Displays sense 0-7, 1st 8 bytes) 
D, CDL XXXX +8 (Displays sense 8-15, 2nd 8 bytes) 
D, COL XXXX + 16 (Displays sense 16-23, 3rd 8 bytes) 


NOTE: XXXX = starting sense byte microcode address. 


Sense byte starting addresses with FAO at EC 825149 (3340) or 825144 (3344) 


Drive 1 = 053C (0-7),0544 (8-15), O054C = (16-23) 
Drive 2 O55E (0-7),0566 (8-15), O56E (16-23) 
Drive3 = O5BC (0-7),05C4 (8-15), O5CC (16-23) 
Drive4 = OS5DE (0-7),05E6 (8-15), O5EE (16-23) 


To display external registers, the following command must be entered 0,EAAA. 


AAA = Name of external register to be displayed 

External register names and bit significance: 

FT! — FILE TAGS IN DST — DEVICE STATUS 
HES — HDWR ERROR SENSE FBO — FILE BUS OUT 

ADS — ADPTR DIAG SENSE FTO — FILE TAG OUT 

FBI — FILE BUS IN FCT — FILE BYTE COUNTER 
COQ2 — CHANNEL OUT (DBO) CCH — CHNL BUFR CNT HI 
DXC — DATA XFER CONTRLS CCL — CHNL BUFR CNT LO 
FTG — FILE TAG GATE SBO — SENSE BYTE 0 

FTR — FILE TRAP RESET SB1 — SENSE BYTE 1 

SCN — SCAN OP CONTROL BOO — CHANNEL IN 


FHF — FILE HDWR FLAGS 
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EXTERNAL SENSE REGISTERS 
4 5 


NORMAL SYNC 
END IN 


ADAPTER 


CHECK 


FBO FTO 
PARITY PARITY 
CHECK CHECK 


CHANNEL OUT (S/3 DATA BUS OUT 0) 


Oxc 


FTG 


FTIR 


SCN 


INDEX 
LATCH 


RCS 
PARITY 
CHECK 
Fat 
PARITY 
CHECK 


EXTERNAL CONTROL REGISTERS 


0 1 2 3 4 


DATA CHANNEL | LSR/ LSR SEL ALLOW ALLOW 
TO/FROM ; ODD DATA CY DODR/ DIF CTR DIF CTR 
CHANNEL| TRANSFR | STL REO DOCR CHAN FILE 


FILE SELECT GATE FILE DIAG 
TAG HOLD BUS IN RESPONSE | FBO-FBI 
GATE TOF! GATE FBO-FIO 
ADAPTER 1/0 DISABLE 

CHECK CONDI. ERROR 

RESET TION B TRAP 

SCAN SCAN SCAN LAST 

READ HI EQ/ SPLIT RECORD 

OR EQUAL FIELD 


SYSTEM/ FORCE 
PWR ON ERROR 


CHANNEL 


DIAG 
SYNC IN 


INVERT 
PARITY 


ENABLE/ 
RESET 


INHIBIT 
FILE/ 
CS XFER 


END OF 
FLE DAT 


DATA 
TO/FROM 
FILE 


RESET MODE XFER 

ATTACH DIFF END OF ALLOW ORIVE ORIVE DRIVE ORIVE 
OST | BUSY COUNTER | CHL DAT CHANNEL | 1 SEEK 2 SEEK 3 SEEK | 4 SEEK 

| zero XFER XFER CMPLETE CMPLETE CMPLETE CMPLETE 

FBO FILE BUS OUT ! 
FTO FILE TAG OUT 
FCT FILE BYTE COUNTER 
CCH CHANNEL COUNT HIGH : | 
CCL CHANNEL COUNT LOW 

ORIVE 1 DRIVE 2 DRIVE 3 DRIVE 4 ORIVE 1 DRIVE 2 ORIVE 3 DRIVE 4 

NT ROY/ | NT RDY/ NT RDY/ NT RDY/ SEEK SEEK SEEK SEEK 

UNT CHK | UNT CHK UNT CHK UNT CHK BUSY BUSY BUSY BUSY 

RESERVD} SCAN REMOVE. op DM ADAPTER | ADAPTER | 
SB1 | DIAG. EQUAL ABLE END ATTN CHECK 

NOSTICS DRIVE (FTR 2) 1OP HLT 
BOO 


CHANNEL BUS IN (S/3 CHNL BUS IN 0) 


J 
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3340 


SUMMARY OF AMOP COMMAND/OPERAND SET 


ALTER COMMAND 


A, AC, YYYY 
A, CI, YYYY, XXXXKX, XXKXXKX 


A, DLS, YY, XX 
A, ZLS, YY, XX 
A,CDL, YYYY, XX, XX, XX, 


A, CDR, YYYY, XX, XX, XX 


A, ALSB, YY, XX 
A, ALSD, YY, XX 
A, EAAA, XX 


A, MS, YYYY, XXXXXXXX 

A, MB, XX 

A, CSTP, 0O- do not inhibit ck stop 
1 - inhibit check stop 


DISPLAY COMMAND 


D, Cl, YYYY 
D, DLS, YY 

D, ZLS 

D, CDL, YYYY 
Db, CDR, YYYY 
D, ALSU 

D, ALSL 

D, EAAA 

D, MS, YYYY 
D, MB 


COMMAND 
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DESCRIPTION 


alter address compare stop 

alter control storage micro instruction 
up to 10 data fields 

alter data local store 

alter zone local store 

alter control storage data left up to 
10 data fields 

alter control storage data right up to 
10 data fields 

alter address local store (B) 

alter address local store (D) 

alter [OP external register 

see table for register name ‘AAA’ 
alter main store in System/3 

glter mode buffer 

alter check stop 


DESCRIPTION 


display control store micro instruction 
display data loca! store 

display zone local store 

display controt store left 

display control store right 

display address local store upper 
display address lacal store lower 
display external register ‘AAA‘ 
display 32 bytes of main storage 
disptay 8 program levels pointed to by 
the mode buffer 


DESCRIPTION 


start the adapter microprocessor 
start the adapter microprocessor and 
let it run XX cycles 

halt the adapter microprocessor 

| address compare stop 

terminate AMOP 

print 
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3410/3411 EXERCISER PROGRAMS 


The following hand-entered programs will run in Phase Encoded (1600 bpi) Mode. This mode 
is defaulted to by a System Reset or by tape at Load Point. These programs can be run in 
NRZI Mode (800 bpi) by a Mode Set Instruction while tape ts at Load Point. An example 

of this is: F3 60 CB starting at storage location FFD. Tape Unit “0” will then remain in 
NRZ!I Mode until System Reset is pressed or Tape ‘'0” is rewound. Do not branch back to 
mode set. 


OPERATING HINTS 


1. Programs can be run separately or linked together by altering the branch back address to 
the beginning address of the next program. 


2. Data field (2000) can be loaded with desired data by storage fill prior to entering program. 
WRITE TAPE 


1000 31601018 Load Byte Count 

1004 3164101A Load MTDAR 

1008 F36200 Write Tape 

100B C162100B TIO - Busy 

100F C160101E TIO - Not Ready/Unit Check 
(Branch to Error Routine) 

1013 C0001000 Branch Back 

1017. OOFF Byte Count (256) 

1019 2000 Data Field (MTDAR) 


READ BACKWARDS 


1100 31601118 Load Byte Count 

1104 3164111A Load MTDAR 

1108 F36300 Read Backward 

110B C162110B TIO - Busy 

110F  CI60101E TIO - Not Ready/Unit Check 
(Branch to Error Routine) 

1113. C0001100 Branch Back 

1117 OOF F Byte Count (256) 

1119 20FF Data Field (MTDAR) 


READ FORWARD 


1200 31601218 Load Byte Count 

1204 3164121A Load MTDAR 

1208 F36100 Read Forward 

120B C1621208 TIO - Busy 

120F C160101E TIO - Not Ready/Unit Check 
(Branch to Error Routine) 

1213. ©C0001200 Branch Back 

1217. OOFF Byte Count (256) 

1219 2000 Data Field (MTDAR) 


ERROR ROUTINE AND HALT 


101E 30651601 Sense Bytes Attachment 
1022 30601603 Sense Bytes 0 and 1 
1026 30611605 Sense Bytes 2 and 3 
102A 30621607 Sense Bytes 4 and 5 
102E 30631609 Sense Bytes 6 and 7 
1032 3066160B Sense Bytes Hardware 
1036 FQ3C7C Halt (FE) 

1039 COOOXXXX Branch to Retry 
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3410/3411 EXERCISER PROGRAMS (continued) 


TAPE MOTION LOOP 


O  F3601F WTM (first) 
3  0€00132B132C Add Constant 
9 3D10132B Compare for Equal 
1300 = =C0811318 Branch on Equal 
1311 F36017 Erase Gap 
1314 C0001303 Branch to Add Loop 
F3601F WTM (Second) 
F3602F Backspace File (find second TM) 
F3602F Backspace File (find first TM) 
F3603F Forwardspace File (find first TM) 
F3603F Forwardspace File (find second TM) 
1317 C0001318B Loop Between TMs 
132B 0001 Add Factor 


Note: Location 130A can be altered to change the amount of tape motion. (Fixed value 
is 16 erase gaps.) 
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STANDARD DISKETTE HDR 1 LABEL 
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STANDARD DISKETTE HDR 1 LABEL (continued) 


Entry: 


Sector Required, 
and Optional, or 
Position Description Not Applicable 


1-4 Label 10, must be HOR1. Required 
5 Reserved. 
6-13 Data set name (user name for data set). Optional 
14-22 Reserved. 
23-27 Block/record length. An entry of 1-128 tells the Required 


system how much of each 128-position sector 
contains actual data. (Each sector-track position 
can contain one logical record.) 
28 Reserved. 
29-33 BOE. Address of the first sector of the data Required 
set is identified as follows: track number in 
positions 29 and 30; 0 in position 31; sector 
number in positions 32 and 33. 


34 Reserved. 

35-39 EOE. Address of the last sector reserved for this Required 
data set is in the same format as BOE. 

40 Reserved. 

41 Bypass indicator. Optional 
6 entry indicates data set is intended for 
processing. 


B entry indicates data set is not intended for 
processing even though it resides on the diskette; 
that is, a 3741 or 3742 user could store 3741 or 
3742 programs ona diskette (identified with B 
in the label) as well as data (identified with 6 in 
the label), and neither a 3747 nor a 3540 would 
read the programs. Also, a data set identified 
with a B in this position would not be trans- 
mitted by a 3741 Model 2 or Mode! 4 operating 
in teleprocessing transmit mode. 
42 Data set security. Optional 
é entry indicates that the data set is not secured 
and can be accessed. 
A non-blank character (which can be written 
only by the 3540) indicates restricted access. 
When set to non-blank, the volume accessibility 
indicator must also be set to non-blank. The 
data cannot be read by a 3741, a 3742, a 3747, 
but can be read by a 3540 with operator 
Qualification. The data set cannot be written 
upon, and the volume accessibility indicator 
cannot be changed from non-blank by the 
3741, 3742, or 3747, or by 3540 programming 
support. 
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STANDARD DISKETTE HDR 1 LABEL (continued) 


Sector 
and 
Position 


43 


45 


46-47 


48-53 


54-66 
67-72 


73 


74 


75-79 


80 
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Description 


Write protect. 
P entry indicates data set can be read only. 
& entry allows both reading and writing. 


Interchange type indicator, 

&% entry is required to indicate that the data 

set can be used for data interchange. 
Muitivolume indicator. 

é entry indicates entire data set is on this 
diskette. 

C entry indicates data set is continued to 
another diskette. 

L entry indicates last.diskette on which a 
continued data set resides. 

Volume sequence number. 

Volume sequence specifies the sequence of 
volumes in a multivolume data set. The 
sequence must be consecutive, beginning with 
01 (to a maximum of 99). 

& entry indicates that volume sequence checking 
is not to be performed. 

Creation date. Can be used to record the date 
the data set was created. The format is digits 
representing YYMMDD, where YY is the 
low-order two digits of the year, MM is the 
two-digit representation of the month, and 

DD is the two-digit representation of the day 

of the month. 

Reserved. 

Expiration data. Can be used to contain the date 
that the data set (and its label) can be purged. 
The format is as specified for the creation date. 
Verify mark. 

This field must contain a V or a blank. 

V indicates the data set has been verified. 
Reserved. 

EOD. Address of the next unused sector within 
the data set extent is in the same format as BOE. 
Reserved. 


Entry: 
Required, 
Optional, or 
Not Applicable 
Not applicable 
for reading; 
optional for 
writing 


Optional 
(modes 3, 4, 5) 


Not applicable 


Not applicable 


Not applicable 


Not applicable 


Required 


SIO — 3741 


Op Code (byte 1) 


Q Byte (byte 2) 


R Byte (byte 3) 


7 012 3 


1/0 2 Select 


1/0 13 Select 


1/O Select Line 1 — Spare 
1/O Select Line 2 — Spare 
1/O Select Line 3 -- ‘Setup Error’ 


Select Line 4 — ‘Force Response’ 


1/O Select Line 5 — ‘Sense Response’ 


/O Select Line 6 — ‘End of Data Set In’ 
1/O Select Line 7 — ‘End of Job $n’ 


1/O Select Line 8 — ‘Bus Out Parity Error’ 


} Select Lines 9 through 16 (not used) 


4 
F3 Device M 
Address Byte 


1/0 1 Select 
1/O 14 Select 


1/0 10 Select 
1/0 9 Select 


012345 67 
Control Code 


Any Above 
Combination 


This line indicates that the 3741 is in the 
wrong mode to accept data from the sys- 
tem. 


This line indicates a normal, non-error 
response to the 3741. 


This line tells the 3741 that an abnormal 
condition exists and that it should sense 
its registers to determine the condition. 
If no other bit is on, this line indicates a 
record-length error. 


This line tells the 3741 to close out the 
current data set and proceed to the next 
data set. 


This line indicates to the 3741 that the 
last record transferred was the last record 
in this job. 

This line indicates that the 3741 attach- 
ment has detected a parity error on the 
interface. 
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5203 CHAIN PATTERN 


Hex BCD CODE 


Char- Chain Chain 
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5203 PRINTER CHECKS 


This light is turned on when the accuracy of printing is questionable. 


The errors that turn on the light can be determined by the unique halt indicator or by 
probing the following points. The check must not be reset prior to probing. A Down 
Level indicates an error. 


SOCKET LOCATION = A-B1K4 (5410) 


CHECK PIN PIN CHECK 


"HMR ECHO DO2 B02 ANY HMR ON* 


B03 FORMS JAM 


BOS THERMAL” 


B10 INCR SYNC/SLIP** 
*“CHAINSYNC D111 
CARR SPACE D12 


“INCR FAIL D13 B13 CARR SYNC* 


*These checks wili drop 60 vdc to the printer. 


** Additional probing of 01A-B1F5B13 defines: 
If minus a slip check occurred 
If plus a sync check occurred 


SERVICE TIP 


To allow printing to start only at HOME TIME jumper 01A-B1F 2-513 to 01A-B1M2.U07 


5203 P5 HALTS 


ERAP logs ‘‘P5” halts as Chain Syne Checks or Incrementer Sync/Slip Checks. The later 
can be further broken down by jumpering 01A-B1F2-S13 to O1A-B1K2-P06. This will 
cause ERAP to record Incrementer Sync/Slip Checks in the History Table as follows: 


SENSE BYTE 4 


012 3 4567 

xX O X X XX X 0 BIT 11s “OFF” — not an 

XO X X XX X 1 Incr. Sync or Slip Check 

xX 1 xX X XX XO BIT 1 ON”, BIT 7 “OFF = Incr. Sync 
xX 1X X XXX] BIT 1 “ON”, BIT 7 “ON” = Incr. Slip 
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5203 EXERCISER PROGRAMS 


5203 CHAIN CLEAN PROGRAM 
(For 5410 Systems Without 5424} 


@ Load DCP - chain image is at 0801 
@ System reset 
@ Dial in the following program 


Address 


0000 
0004 
0007 
0003 
OOOF 
0013 
0016 
001A 
001D 
0020 
0023 
0026 
002A 
002E 
0031 

0034 
0037 


C2 03 08 
74° #O1 FF 
36 01 00 
cO 01 00 
AC 7F 7F 
F3 EO 01 
6C 83 FF 
71 E4 03 
71 +E6 38 
F3 £2 00 
D1 E2 23 
AC 00 7B 
AC 83 FF 
B8 OF 80 
DO 10) 13 
DO 87 16 
00 70 FF 


@ System reset 


@ Start 


5203 - PRINT Hs 


00 


FF 
FE 


FF 


@ Alter all of storage to 40 
@ Dial in the following program 


Address 


0000 
0004 
0008 
000c 


0010 
0014 
001A 


001D 
0021 


31E40022 
31£60022 
C1E60008 
3CC8012B 


3CC801F F 
0C8301FE01FF 
F3E2XX 


C0000008 
0100 


@ System reset 


@ Start 
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Load !/O - Load LPIAR 
Load 1/O - Load LPDAR 
Test I/O busy 

Set up chain image (one 
“H" at position 44} 
Move ‘‘H”’ to data buffer 
Fill data buffer (017C-O1FF) with “Hs” 
Print and space 

XX = 01 = Space 1 

XX = 02 = Space 2 

XX = 03 = Space 3 
Branch to address 0008 
Data for load 1/O 
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5213/2222 COMMANDS (Addressed by PCAR) 


Command Chain 
*Print Data 


“Horizontal Tab Right 


“Horizontal Tab Left 
*Primary Carriage Skip 
Element Return 
Secondary Carriage Index 


Primary Carriage Index 


"tf bit is on a count (—1) byte must follow 


LCD COMMAND FORMAT 


Bits Count 
Command 0123 4567 Command Chained 


Eject 0000 : 
Index 0000 
Read Mark and Eject | 0000 


Sense Cell Check 0000 
Card Skew Check 0000 
Locate ID Field 0000 
Feed, Read ID & Loc. 0000 
Feed, Read ID & Ejt. |0000 


NOTES: 


1. The first five bits must be zero. 
2. The first command byte must have the five bit off. 
The next command byte after a chained command must have the five bit on. 
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= fog Ate aa ee acalte , = 7 ate Sats ee ehh tek Oe wis — 
During Which Operation Check ts Given Under Which Photo Cell Condition Check is Given 
Se af = seo “T 
Every Punch Non-Punch | Print ] Non ern Covered Uncovered Tkcevaree | Never Dark 
Operation Operation Operation Operation Operation Late Late |Eerty Dark Without 
: | Feed Cycle 
=a ae eran Se) CERES ee ane —+ ae enone Oe ae TEP - Se Se a Bate ee 2 eee y | 
Hopper Check x eh de Hopper Cri! Card never covered cell. 
e ites Se etl A a ie aig ST ee ees eo ad sh ANB A Sos Silane OR Se ie tee ata Se ee eee not eee Syne ae Patio ra 
Feed Check 1 x bp i Hopper Cell | T [eer covered cell late. 
Feed Check 2 x ' Read Cells Card late getting to read station. 
a, a Sty a 2 + =e — 
Feed Check 3 i i i ae | Read Cells {| Card in read station between feed cycles. 
Feed Check 4 x ; : Read Cells { ; Card too long in read station. 
j ae enh punches = 3 7 a 
Feed Check 5 x a ie : i r Prepunch Card left wait station without punch registration pressure roll. 
an +—— — a 
Feed Check 6 | | Prepunch | t f | Card late to prepunch cell. 
_— = ae eas ——— _—— —t- oe + +—~ —-------{|___. + — - 
Feed Check Be. etre: (Lee x a eel 4 Prepunch a :o Se sated ett Sf : Card late to prepunch sa in punch operation. 
Feed Check 8 | x i ' {Prepunch Card out of registration in punch operation. 
asia Ns ee ade tks sh ep ee ade Ae gee ERE 
Feed Check 9 i x iPrepunch | Card too long in punch station. 
a a sot i ota bag = BEER ane ers ee eee TNE? Pee aE ES g ea ae ee all 
Feed Check 10 x ; Prepunch Card out of registration in punch operation. 
pie ea a as eS a Sa RR a ne ah re a = oe eb Hit cee te —- 
Feed Check 11 i x / Corner ; Card late to corner non-punch operation. 
as ec reas ene ee Pt fn ee pe t poet eeee | ee . 
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96-COLUMN CARD LAYOUT 
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5424 EXERCISER PROGRAMS 


FEED PRIMARY CARD 


Address: 
0000 F3F000 Start 1/O - feed primary 
0003 C0000000 Branch back to address 0000 


PUNCH PRIMARY CARD 


Address: 

0000 F3F000 Start 1/O - Fill primary wait station 
0003 31 F6000F Load 1/O - load MPCAR 

0007 F3F200 Start 1/O - feed and punch primary 
000A C0000003 Branch back to address 0003 

OOOE 0200 Address of MPCAR 

0200 Data to be punched 


READ PRIMARY CARD 


Address: 

0000 31F5000C Load 1/O -MRDAR 

0004 F3F100 Start !/O - read primary 
0007 C0000000 Branch back to address 0000 
000B 0200 Address of MRDAR 


FEED SECONDARY CARD 


Address: 
0000 F3F800 Start 1/O - feed secondary 
0003 Co0000000 Branch back to address 0000 


PUNCH SECONDARY CARD 


Address: 

0000 F3F800 Start I/O - Fill secondary wait station 
0003 31F6000F Load !/O - load MPCAR 

0007 F3FA00 Start 1/O - feed and punch secondary 
G00A C0000003 Branch back to address 0000 

OOOE 0200 Address of MPCAR 

0200 Data to be punched 


READ SECONDARY CARD 


Address: 

0000 31F5000C Load |1/O - MRDAR 

0004 F3F900 Start |/O - read secondary 
0007 Co000000 Branch back to address 0000 
0008 0200 Address of MRDAR 
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5424 EXERCISER PROGRAMS (continued) 


PRINT FROM PRIMARY 


0000 F3F000 Start |/O - Fill primary wait station 
0003 31F4000F Load I/O - Load MPTAR 

0007 F3F400 Start I/O - Print primary 

000A C0000003 Branch to 0003 

OOOE 0200 

0200 Data to be printed 


PRINT FROM SECONDARY 

Same as Print from Primary with these changes: 
0001 to F8 

0008 to FC 

REPRODUCE 

Data cards in Primary 


Blanks in Secondary 
OVERLAP Switch OFF 


0000 F3F800 Fill secondary wait station 

0003 31F4001A Load !/O - MPTAR 

0007 31F5001A Load |1/O - MRDAR 

000B F3F100 Start 1/O - Read primary 

OOOE 31F6001A Load I/O - MPCAR 

0012 F3FEQ7 Start 1/O - Punch print secondary 
0015 C0000007 Branch to 0007 

0019 0200 
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5444 SERVICE AIDS 
READ/WRITE SAFETY 


During read and write operations certain conditions are monitored by the file circuits. In 
an unsafe condition a data unsafe line to the FCU is raised and file ready is deconditioned. 


This can be reset only by stopping the file and restarting. in the unsafe condition all write 
and read operations are permanently inhibited. All other file operations should be inhibited 
by the FCU. 


The following unsafe conditions cause a data unsafe signal to the FCU to be raised. They 
are divided within the file into the three groups shown to aid in diagnosing error conditions. 


1. Write Unsafe 
a. Write selected and no write transitions detected. 
b. Write selected and multiple heads selected. 
c. Write not selected and write current source on. 
2. Erase Unsafe 
a. Write selected and erase current source not on. 
b. Write not selected and erase current on. 
3. Read/Write selection unsafe 
a. Read selected and either write or erase selected. 
b. Carriage accessing and either write or erase selected. 
Unsafe will set equipment check. 


RESTRICTED TRACKS - CE CARTRIDGE 


Never write on upper index transducer alignment tracks 004, 005, and 006, or head align- 
ment tracks 071, 072, 073, 074, 075. Writing on these tracks will destroy the alignment 

data which can only be rewritten by returning for rewriting by a special file. When using 

the CE cartridge always check the cylinder number before writing. 


RESTRICTED TRACKS NORMAL CARTRIDGE 


Cylinder 203 on Madels 2 and 3, cylinder 103 on Model 1 is reserved for CE use. These 
tracks may be used to write on. The CE cylinder is on both the fixed and removable disks. 
Cylinders 001, 002, 003 on Models 1, 2, and 3 are reserved for alternate cylinder assign- 
ment. 


ABSENCE OF FILE READY 


The ready state of the file is indicated to the FCU by the conditioning of the file ready 
line. The DISK DRIVE f/O attention fight will be on if an SIO instruction or IPL has 
been issued to the file and the file is not ready. Failures which result in file not ready include: 


1. Failures of the interlock switches 

2. Failure of the disk to maintain a rotational speed greater than 65% of full speed 
3. Failures that interrupt normal head load sequence or cause the heads to unload 
4. Failure of ac power 

5. The occurrence of an unsafe condition activating data unsafe 
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5444 SERVICE AIDS (continued) 
ACCESS OVERRUN CONDITION 


Access overrun Is an error condition which occurs when the inner limit switch is operated 
by the carriage Moving too close to the DISK SPINDLE. This position is reached between 
tracks 204 and 205 on the full capacity file between 104 and 105 on the half capacity file. 
The activation of the inner limit switch de-energizes the access forward clutch thus pre- 
venting the carriage accessing further in. The error condition is indicated to the FCU by 
the conditioning of the access overrun interface line. 

5444 Models Available: 

Mode! 1 100 cylinders both fixed and removeable disk Disk Drive 1 only 

Model 2 200 cylinders both fixed and removeable disks Disk Drive 1 or 2 

Model 3 200 cylinders removeable disk only Disk Drive 2 only 


5444 Configurations Avatlable: 


A. One model 1 on Disk Drive 1 
B. One model 2 on Disk Drive 1 
C. One model 2 on Disk Drive 1 and one model 3 on Disk Drive 2 
D. One mode} 2 on Disk Drive 1 and one model 2 on Disk Drive 2 


To Reset Unsafe Condition Jumper 

Y -WIH6D12 to Y- WIH6J08 

Monitoring Unsafe 

Tap lines A, B, and C may be used to monitor the three unsafe condition latches during 
customer operation via the CE sense bits. To do this, place the following jumpers on the 


5444 board. 


5444 Machines without stepper motors (prior to S/N 30100) 


FN230 FN260 
Write unsafe (tap line A) Y-W1H6GO03 to Y-W1G7B04 
Select unsafe (tap line B) Y-W1H6B10_ to Y-W1G7B03 
Erase unsafe (tap line C) Y-W1H6G04_ to Y-W1G7B05 


5444 Machines with stepper motors (after S/N 30100) 


FS230 FS260 
Write unsafe (tap line A) Y-W1H6G03 to Y-W1B6D05 
Select unsafe (tap line B) Y-W1H6B10 to Y-W1B6B04 
Erase unsafe (tap line C) Y-W1H6G04_ to Y-W1B6B08 


Tap A is sense byte 2 bit 1 
Tap B is sense byte 2 bit 2 
Tap C is sense byte 2 bit 3 
5444 TAP PROCEDURE FOR MACHINES BELOW S/N 30100 


The jumper on Y-W1-H6B10 must not be connected until just before the tap run is started. 


If the actuator needs to be moved, remove jumper on H68B10 prior to using the CE switches 
to reposition actuator. 


The actuator must be positioned on a track divisible by 10 (10, 20, 30, etc) before jumper is 
replaced on H6B10. 


Access In Motion 


Fine Home 


Refer to 5444 File MAP Charts Appendix B, page 900 for a detailed description of TAP 
procedures. 
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5444 SERVICE AIDS (continued) 

SEEK REPEAT (5444 STEPPER DRIVE ONLY - ABOVE S/N 30100) 

The following procedure will allow repetitive seeks alternating first forward then reverse. 
1. Using CE switch, access to desired track. 

2. Set CE mode switch to either 1 or 50 track mode. 

3. Jumper Y-W1F6G02 to ground (D008). 

if repetitive seeks are required alternating between track 000 and 100: 

1. Using CE switch, access to track 000. 

2. Set CE mode switch to 50 track. 


3. Jumper Y-W1B6G12 to Y-W1B6D13. 
4. Jumper Y-W1F6G02 to ground (DO8). 


5444 C.E. PACK ORGANIZATION 


5408/5410 
NAME DISK ADDRESS (CYL AND HEAD/SECTOR 


CPU TEST BOOT (SMALL CC 0000 0000 
HALT) 


DIAGNOSTIC PROGRAMS OE00 (START ADDR.) | OE00 (START ADDR.) 


) 
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DISK FILE CONTROL REGISTER 


The DFCR Disk File Control Register contains the two-byte address of the four-byte Disk 
Control Field in storage. The formatof the four-byte Disk Control Field in core is: 


Number of sectors to be transferred on read, write or scan. 
N = Number of cylinders to be moved on seek. 


H = Head bit 16 (0-1) 
O = UPPER HEAD 
1 = LOWER HEAD 


S = Sector bits 17-21 (0-23). Bit 22-23 both zeros for read, 
write, or scan. Bit 23 for seek is O = reverse, 1 = forward. 


Cc = Cylinder (0-203) DEC (0-CB) HEX Cylinder 203 CE TRACK 


F = Flag (normally set to zero) for defective track bit 6 = 1 
for alternate track bit 7 = 1. Bits 0-5 are don't care bits. 


The seek operation uses the S and N-bytes of the disk control field. 


Hex Values for Head and Sector Selection 


[oases pore ae 


00 = 00 |08 = 20]16 = 40) 24 = 80] 32 = A0/40 = CO 
01 = 04 }09 = 24/17 = 44/25 = 84] 33 = A4/41 = C4 
02 = 08 |10 = 28/18 = 48] 26 = 88/34 = A8/42 = C8 
03 = 0C/11 = 2C}19 = 4C| 27 = 8C| 35 = AC/43 = CC 
04 = 10/12 = 30}20 = 50) 28 = 90] 36 = BO/44 = DO 
05 = 14)13 = 34/21 = 54} 29 = 94 |37 = B4|45 = D4 
06 = 18|14 = 38]/22 = 58/30 = 98 | 38 = B8|46 = D8 
07 = 1C]15 = 3C/23 = 5C/ 31 = 9C}/39 = BC}47 = DC 
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Note: 


F 


This diagram represents the format 
between sector 1 and 23. There is a 
gap area (G1) between index and the 
first address mark. It contains 40 
bytes of ones followed by 7 bytes of. 
zeros. 


Ones Zeros Ones 
3| 3 | 10 | « ff 256 3] N | 
| | G3 | | | | Gs | 
a oa n ws) o) =. 
a w x x 
@ S$ 
n 2 
o fe) 
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‘[ee [ee [eon 
Cc S 
Sector 00 Sector 23 
Index 
(D Data AM ID Data 
G3 G4 G2 G3 G5 
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Raw Data 
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Separated Data *° 


Separated Clock ” 


Address Mark * 
Indicator 


* Output signals of Data Separator Circuits, 
not available at the 5444 


al 


Clock pulse 

Missing clock pulse 

" 1‘ data bit 

‘Q’ (not one) data bit 


Hoth oH 


o=-a0/0 
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5444 EXERCISER PROGRAM 


Recalibrate and Seek to 203 


Drive 1, Removable Disk, Hd 0 


1000 31 AG 10 18 LIO DFCR 
04 F3 AO 00 SIO Recalibrate 
07 31 A6 10 10 LIO DFCR 
0B F3 AG O00 S!0 Seek 
OE co O00 10 00 BC to Start 
12 00 OO oO €0 OCF Recatibrate 
16 00)6©600)—0Sl(O1-sCCB DCF Seek 
1A 10 12 #10 += «16 DFCR Addresses 


Write Data - Sector 0, Track 203 


Drive 1, Removable Disk, Hd 0 


1500 31 AB 15 26 LIO DFCR 
04 31 A418 28 LIO DFOR 
08 oc 8603 15 20 15 24 MVC Load DCF 
OE F3. A2 00 SIO Write Data 
im) C1 A2 19 1 TIO Busy 
15 Cl AO 19 00 TIO Not Ready/Error 
19 CO O00 18 900 BC to Start 
1D oO oO OO 00 DCF 
21 00 CE oO 00 Constant 
25 15 1D 16 29 DFCR DFOR Addresses 
29 FF (1529 to 1629) Data 


Read Data - Sector 0, Track 203 


Diive 1, Removable Dusk, Hd 0 


1700 31 AG 17 26 LIO DFCR 
04 31 Ad 17 28 LIO DFOR 
08 oc 03 17 20 17 24 MVC Load DCF 
OE F3. Al 00 SIO Read Data 
11 C1 A2 17 im TIO Busy 
15 Cl AO 19 00 TIO Net Ready: Error 
19 co oO 17 00 BC to Start 
iD 00 00 OO 00 DCF 
21 00 CB oOo 00 Constant 
25 1? iD 17 29 DFCR/DFDOR Addresses 
29, OO (1729 to 1829) Data Fieid 


Error Routine 


1900 30 A6 19 21 SNS DFCR 
04 30 A4 19 23 SNS DFDR 
08 30 A2 19 25 SNS Bytes 0, 1 
oc 30 A3 19 27 SNS Bytes 2, 3 
10 FO 3B 6C HPL Halt HC 
13 CO OO xx = xx BC to Start 


xx xx = 1500 or 1700 
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5445/5448 INDEX 
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5448 PACK LAYOUT 


Cylinders 1, 2, 3 
Alternate tracks 


CO (Disk Q-Code) 
Unit D1 


C8 (Disk Q-Code) 


Cylinders 
00 202 


Track 0 
a DO (Disk Q-Code) 


Unit D2 


Track 1 D8 (Disk Q-Code) 


Track 2 


Track 3 Cylinder 


PHYSICAL LOGICAL 
5448 5445 
BYTES PER SECTOR 256 256 
SECTORS PER TRACK 24 20 
BYTES PER TRACK 6144 5120 
TRACKS PER CYLINDER 4 20 
SECTORS PER CYLINDER 96 400 
BYTES PER CYLINDER 24576 102240 
CYLINDERS PER UNIT 200 47 3/4 
MAXIMUM NUMBER OF FILES 
PER UNIT 50 50 
MAXIMUM NUMBER OF TRACKS 
PER UNIT 800 955 
NUMBER OF UNITS 2 2 
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5448-5445 DISK MAP 


LOCATION CONTENT 
Cyl O Track 1 Cyl 0 5444 Format (sectors 00 thru 5C) 
Track 2 Cy! O Head 0 5445 (20 sectors) (4 sectors reserved) 
Track 3 Cyl 0 5444 Format (sectors 00 thru 5C) 
Track 4 Cy! O Head 1 5445 Format (20 sectors) (4 sectors reserved) 


Cyl 1-3 ALTERNATE TRACKS & LOG 


ss Cy! 4 Track 1 Cyl 1 Head 0 (20sectors) Cyl 1 Head 1 (4 sectors) 
Track 2 Cyl 1 Head 1 (16 sectors) Cy! 1 Head 2 (8 sectors) 
Track 3 Cy! 1 Head 2 (12sectors} Cy! 1% Head 3 (12 sectors) 
Track 4 Cy! 1 Head 3 (4 sectors) Cyl 1 Head 4 (16 sectors) 
Cyt 5 Track 1 Cyl 1 Head 4 (4 sectors) Cyl 1 Head 5 (20 sectors) 
Track 2 Cy! 1 Head 6 (20 sectors) 


NOTE: Six 5445 tracks are mapped on five 5448 tracks. Mapping is continuous thru 
the data area. 


Cy! 203 Track 1 Cyl 48Head 10 (12 sectors)Cyl 48 Head 11 (12 sectors) 
Track 2 Cyl 48Head 4 (8sectors) Cyl 48 Head 12 (16 sectors) 
Track 3 Cy! 48Head 12 (4 sectors) Cyl 48 Head 13 (20 sectors) 
Track 4 Cyl 48Head 14 (20 sectors) (4 sectors reserved) 


To convert from 5445 C/H/R to 5448 C/S: 


400 C* + 20H** + R* — 16 =CYLINDER® Remainder = Sector” 
96 


To convert from 5448 C/S to 5445 C/H/R: 


96 C* +S* + 16 = CYLINDER* REMAINDER = HEAD** ~— Remainder = Record" 
400 20 


* A Decimal non-zero number 


** A Decimal number from 0 thru 19 


5445/5448 — 3 


5445 CONTROL AND ADDRESS REGISTERS 


This byte specifies the sequential This byte specifies the number of 
number of the record on the track. (00 through FF) additional fixed- format records to be 
operated on. 


F = Flag Bits 6 = defective track 
7 = alternate track 


5445 ERROR CONDITIONS 


The following malfunctions will cause a select lock light. 


1. The head failure latch indicates more than one head selected at a time. 
2. The write failure latch indicates: 

a. DC write current and not write gate. 

b. DC erase current and not erase gate. 
c. Write gate and no ac write current. 
d 


. Write current and not erase current. 


3. The read/write failure latch indicates read gate or not file ready and either write gate 
or erase gate. 


4. DC power failure. 


5. AC line failure. 
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NOTE: AM area has missing clock bits 1, 2, 3, 4, and 5. 
* Gap 4 will be 778 bytes if track defect is found in HA or RO area. 
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5471 CONSOLE t/O ERROR CONDITIONS 


Keyboard Check 
Parity error was detected coming from the reed switches. 


Keyboard Translator Check 


Parity error detected coming from keyboard code to Sys- 
tem/3 card code translator. 


Printer Translator Check 


Parity error was detected coming from System/3 card 
code to tilt-rotate code translator. 


Printer Malfunction 
Describes generally the malfunction of printer feedback 
contacts. This condition is caused by any of the following: 

a. Printer cycle too long 


b. Printer extra cycle 


c. Printer feedback too late 


5471 EXERCISER PROGRAMS 


TYPEWRITER FUNCTION — PRINT FROM KEYBOARD 


Addr 
0000 
0003 
0007 
000B 
OOOF 
0013 
0016 
OO1A 
OO1E 
0022 
0025 


F31011 

30110200 
38080200 
C0900003 
31180200 
F31880 

30190300 
38080300 
C0900000 
F31840 

C0000000 


Reset int pending, turn on proceed 
Sense 

TBN for return or data key init pending 
Test false, branch if condition true 
Load data register with character keyed 
Start print 

Sense 

Test EOL 

Restart if false 

CR and index 

Restart 


PRINT CHARACTER FROM SW 3 & 4 


Addr 
0000 
0004 
0008 
000C 
OOOF 
0013 
0017 
001B 
OO1E 
0200 
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35C0001A 
30000200 
31180201 
F31880 
30190300 
38080300 
C0900004 
F31840 
Co000004 
XX 


Set int. JAR 

Sense SW 3 & 4 

Load data register with character 
Start print 

Sense 

TBN for EOL 

Test false, branch if condition true 
Carriage return and index 
Unconditional branch 

Character to be printed 
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SERVICE AID DATA RECORDER 


5496 OFFLINE CHECK 


When trouble is experienced with the 5496 on line, use the 
following procedures to determine if the machine functions 
properly as an offline device. 


1. 


Place the 5496 in offline status by placing the DR switch 
to OFFLINE on the CPU console. 


. Place all 5496 switches in off position (down) except 


AUTO REC REL, PRINT and POWER. 


. Remove all cards from the hopper and enter the following 


96-character record from the keyboard. Enter 0 through 
9, A through Z, all 30 special characters and fill with three 
groups of 0 through 9. Depress release key. 

Only a FEED CHECK error should occur. 


. Place a deck of blank cards in the hopper and depress the 


RELEASE key. 

@ The first card should feed and the FEED CHECK light 
should go off. 

@ The card should now be punched and printed with the 
data that was keyed in step 3. Ensure the data is correct. 


. Place the card just punched in the hopper and depress READ. 


@ The data from the cards should now be loaded onto the 
delay line. 


. Depress and hold the DUP key through all 96 columns. 


@ The card should feed and punch automatically when 
column 96 is duplicated. 
@ The card should be identical to the original. 


. Place the last card punched in the hopper and depress the 


READ key. 


. Depress DUP through column 10 only, then enter your 


name and depress RELEASE. 

@ The card should contain 0 through 9 in columns 1 through 
10 followed by your name. The remainder of the card 
should be blank. 


If this procedure performs error free, the 5496 is operating 
correctly as an offline data recorder. 
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129 OFFLINE CHECK 


1. Place CPU data recorder switch to offline position. 


2. Power the 129 down and up. Ensure that blank cards are in the hopper and the card bed 
is clear. 


3. Place the 129 control switches in the following positions. 


a. Punch/verify PUNCH 

b. Auto skip/dup OFF 

c. Rec adv/card feed AUTO 

d. Program mode DATA READ 
e. Print ON 

f. Character mode 64 


4. Depress feed key momentarily, one card should feed but not register. 
5. Key in the following characters 


a. 0-9 in columns 1 through 10 column indicator should advance one column for each key 
depressed, and should indicate column 11 when last character has been entered. 
b. Space in column 11. Column indicator should advance to 12. 
c. Cincolumn 12 
Jin column 13 
U in column 14 
Column indicator should indicate 15 


6. Depress reg key. Card should register. 


7. Depress re! key. Card should be punched and half stacked. Inspect this card for proper 
punches and printing. 


8. Activate the clear switch. Card in pre-register station should half stack. 


9. tnsert the punched card into the pre-register station and depress the read button. Card 
should half stack. 


10. Place the rec adv/card feed switch to manual position. 
. Depress the feed key momentarily. One card should feed but not register. 


. Depress the dup key until the column indicator advances to 00. 


13. Place the rec adv/card feed switch in the auto position. 
14. Depress reg key. Card should punch and half stack. 


15. Punched card of Step 7 should duplicate punched card of Step 14. 
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5496/129 EXERCISER PROGRAM 


DATA RECORDER READ OR PUNCH 


0000 8 31FOQ000C LIO DRAR LSR 

0004 F3XxX00 XX F1=READ,F2=PUNCH SIO 

0007 C0000000 Loop read or punch 

000B 0165 DRAR LSR address 

0165 Data to be punched or read from card 


DR READ COMP PREVIOUSLY PUNCHED CARDS 


Program will read cards punched in the Data Recorder Punch 
Prog to check for correct punching and reading. Load punched 
cards in the hopper and enter DR Read Compare Program. The 
first column that is read from the card that does not compare 
with the corresponding punch field column will be displayed in 
hex in the field/op lights. To check for correct reading alter 
SAR to 01XX(X X=Field/Op Its) and display char. To check 
for correct punching, alter SAR to 0164+00XX (XX=Field/Op 
lights) and display punch character. 


0000 31F00037 LIO DRAR LSR 

0004 F3F100 SIO READ 

0007 C1F 20007 TIO Busy 

000B C2010101 Set XR 1 to 0101 

OOOF C202FFAO — Set XR 2 for acount of 96 

0013. 50006400 Compare read data to punch field 

0017. C001002B Branch if not equal 

001B 36010039 Add 1 to XR 1 

001F 36020039 Add 1 to XR 2 

0023 C0010013 Branch on not zero 

0027. C0000000 Branch to read next card 

002B 34010038 Store XR 1 

002F 3112003B Turn on field/op lights XX lights equal 
non comp card col in hex 

0033. FOFFFF HALT ABCD12345 

0036 0101 DRAR LSR address 

0038 0001 Constant of 1 


DATA RECORDER DIAGNOSTIC 


Program checks data flow between multipurpose register in 
attachment and DR entry register. If DR entry register picks 


up or drops a bit, a halt occurs and a multipurpose register will 
be displayed in the field/operation lights, the DR entry register 
must be probed to determine failing bit. 


0000 F3F3XX S!0 DIAGNOSTIC XX=DR CHAR 

0003 30F2001B SNS compare error 

0007 3904001B Test 5-bit off 

000B C0900013 Branch on error 

0OOF CO000000 Branch to 0000 

0013 3112001A Display attach multipurpose register in 
field/op lights 

0017. FOFFFF HALT ABCD12345 

001A = data/status 

001C 
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5496/129 EXERCISER PROGRAM (continued) 


DATA RECORDER DIAGNOSTIC 


Program checks the multipurpose register in attachment for 
missing or picking up bits. !f multipurpose register does not 
compare with char sent to it on a SIO (diagnostic) multipurpose 
register will display incorrect byte in field/op lights. 


0000 
0003 
0007 


000D 
0011 
0015 


0019 
001C 


F3F3XX 
30F 2001D 
0D000002001C 


C0010015 
Co000000 
3112001C 


FOFFFF 
data/status 


SIO DIAGNOSTIC XX=DR CHAR 
SNS multipurpose register 

Compare multipurpose register with 
diag character 

Branch on not equal compare 

Branch to 0000 

Display multipurpose register in field/ 
op lights 

Hait ABCD12345 
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DISPLAY ADAPTER SERVICE HINTS 
ADAPTER CHECKS 


tf an adapter check occurs an Op End Interrupt will cause a reload of the microcode |f errors persist 
after one retry the software will give a halt display “Y6BL’’. Below are listed the five types of errors that 
can cause adapter checks. Refer to logic JR510 to probe them 


FET WRITE PARITY 
CTL STORE PARITY 
HDB/EXT REG PARITY 
OP DECODE PARITY 
FET ADDRESS PARITY 


TUBES LOCK OUT — ADAPTER HANG UP 


There are three likely causes of tubes being locked out ESD noise contributes to many of them happening 
Below are the three conditions and a means to verify them. 


1 “MC ENABLED" (refer to logic JR340) 
“ATTACH ENABLED" (refer to logic JR340) 
“BSCA ENABLED" (refer to logic JR410) 


Any of these PH latches going inactive will cause lock out. The MST probe can he used to verify that 
they are alt “ON”. 


2. The second cause 1s when the DA is requesting an interrupt but the CPU is not responding. This 
could be a saftware problem or possibly some other attachment was granted an interrupt and has 
other interrupts masked “OFF in its PMR reg (Check INT lights on CPU panel.) Note that BSCC 
or BSCA attachments should be inactive when doing the following scoping procedure. Display 
“+ 1NT. POLL" (ref. logic JR410) on CHAN 1 of scope; syne + INTERNAL CHAN. 1 ONLY. See 
if “+ CHAN DBI BIT 2” (ref. logic JR410) ts occuring at the same time on CHAN 2. If tt is, the 
CPU 1s not granting the DA an interrupt. This can also be checked with the “MST” probe, Jumper 
“+ INT POLL” to + GATE of the probe and see if ‘+ CHAN OBI BIT 2°’ is pulsing “UP”. This 
indicates that interrupts are being requested but not honored. 


3. The third possibility is if something reset “INTERRUPT ENABLE” PH latch (Ref. logic JR410). 
This will prevent “INTERRUPT PENDING” (ref logic JR410)} from requesting an interrupt on 
“DBI BIT 2’. There ts no way to probe this condition but you should know that it can exist 


DISPLAY ADAPTER SERVICE PROCEDURE 


Use the following procedure if ‘‘D.A."’ hang-up occurs. This does not apply to individual 


3277/84 problems. 


probe (MST) “+ADAPTER CHECK 
DOT" (logic JR 510) 


plus 
at time of 


failure 
? 


YES 


probe (MST): 

“_M.C. ENABLE” (logic JR 340) 
“_ATTACH ENABLE” (logic JR 340) 
“_BSCA ENABLE” (logic JR 410) 


<>. ~ 
NO 


Stop BSCA if running! 


Gate MST probe + on 

“+ INT. POLL” (logic 
JR 410). Probe (MST) 
“+ CHAN DBI BIT 2” 
(logic JR 410). 


YES 


The last possibility covered by this 
procedure is that the ‘ENABLE 
INTERRUPTS” PH latch was reset 
(ESD noise/software). To prove 
this, leave probe set up as in last 
step and jumper ‘+ ADAPTER 
CHECK DOT” (logic JR 510) to 
ground (DO8). See if probe pulsed 
plus indicating “INT. ENABLE’ 
was reset (be sure “INT. POLL” 

is pulsing). 


One of five types of adapter errors is 
occuring. Use logic JR 510 as a starting 


point to trace failure. 


Note: An adapter ck. causes a micro- 
code reload (one time). If the 
error still exists, a “Y6BL” halt 
occurs. 


If any are plus, the adapter wil! hang. 


Possibilities are ‘‘ESD”’ noise or soft- 
ware have reset them. 


This means the adapter Is requesting an 
interrupt but the CPU is not honoring it. 
This could be software or some other 
attachment hung in an interrupt with 
the “PMR” masking off other interrupts. 
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MLTA INDEX 


Configurator Data... es 2 
Reject and Attention Conditions--BSCA/MLTA ........-.-.. 0002 eee eee eee 4 
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MLTA CONFIGURATOR FOR START — STOP TERMINALS 


The followtng information may be helpful when running diagnostic FE7 ta develop 


configurator data for 201. 


1050 


2741 


2~—-MLTA 


CONTROL UNIT 
PRINTER-KEYBOARD 
PAPER TAPE READER 
PAPER-TAPE PUNCH 
PRINTER 

CARD READER 
CARD PUNCH 


) Line speed is 134.5 BPS 

oO EIA interface or JBM line adapter 

oO Control unit and subcomponent addressing (station control) 
oO LRC 

a) PTTC-EBCD Iine code 


IBM SELECTRIC TYPEWRITER 


ro) Line speed is 134.5 BPS 

Q EIA interface or (BM tine adapter 

oO No station control 

re) No LRC 

fe) PTTC/EBCD or correspondence line code 


2740-1 IBM SELECTRIC TYPEWRITER 


a Line speed 1s 134.5 BPS 

re) EIA interface or IBM line adapter 

oO Optional station control 

oO Optional LRC 

fe) PTTC/EBCD or correspondence line code 
2740-2 - IBM SELECTRIC TYPEWRITER 

oO Line speed is 134.5 BPS ot 600 BPS 

fe) EIA interface or |BM line adapter 

oO Station control 

o Optional LRC 

re) PTTC’EBCD or correspondence line code 
SYS/7. - 2740-1 CONFIGURATION 

oO Line speed 1s 600, 1200 or 2400 BPS 
CMCST .- 2741 CONFIGURATION 
3767 - 2741, 2740-1, 2740-2 CONFIGURATION 

oO Line speed 1s 200, 300, 600 BPS 
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MLTA INSTRUCTION REJECT AND ATTENTION CONDITIONS 


BSCA Instruction Reject and Attention Conditions 


Affected 
Instructions 


Receive, Transmit, and 


Receive, Receive 
Initial (Non-SW/MP) 


Auto Call or 
Receive Initial (SW) 


LIO Except 110 or 
SIO Except Control 


SIO Except Control 


None 


Condition 


Data Set Ready 
Latch Off 


ACU Power Off or 
Data Line 
Occupied On 


Busy 


BSCA Disabled or 
External Test 
Switch On and 
Test Mode Disabled 


Data Set Ready 
Latch On and Data 
Set Ready Off 


Program 
Test 


Status Bit 2 
TIONR 3 
(Non-SW/MP} 


TIONR 
Status Bit 1 


TIO 
Busy 


TIO NR 
TIONR 


MLTA Instruction Reject and Attention Conditions 


All MLTA 
Instructions 


General Adapter 
Instructions 
(M-Bit = 1) 


LIO with M-Bit =1 


Except Line Select 


S10 Individual 
Line Instructions 


SIO or LIO With 
M-Bit =0 
SIO (M-Bit = 0) 


Except Control or 
Reset LIO (M-Bit = 
0) Except While 
PCI Pending 


DBO ‘'P’’ Check 


Invalid ‘N” Field 


Adapter Busy 


Adapter Not 
Ready and/or 
Adapter Check 


No Line Selected 
or Selected Line 
Not Installed 


Selected Line 
Busy 


1. Status Byte 1, Bit 7 Data Line Occupied 


2. Status Byte 1, Bit 6 Data Set Ready Condition 


N/A 


N/A 


TIO Any Line 
Busy 


TIO Adapter 


Not Ready and/ 
or TIO Adapter 


Check 


TIO Any Line 
Selected 


TIO Line Busy 


Result 


Instruction Rejected 
1/0 Attention Indi- 

cator 

BSCA Attention in- 
dicator 


Instruction Rejected 
1/0 Attention Indi- 

cator 

BSCA Attention In- 
dicator 


Instruction 
Rejected 


Instruction Rejected 
1/0 Attention Indi- 

cator 

BSCA Attention In- 
dicator 


1/O Attention Indicator 
BSCA Attention Indi- 
cator 


Processor Check Stop 
DBO “’P" Check Indicator 


Processor Check Stop 
1/0 "Q" Byte Invalid 
Indicator 


Instruction Rejected 
1/0 Attention Indicator 
MLTA Attention Indicator 


Instruction Rejected 
1/0 Attention Indicator 
MLTA Attention Indicator 


Instruction Rejected 
1/O Attention Indicator 
MLTA Attention Indicator 


Instruction Rejected 
{/O Attention Indicator 
MLTA Attention Indicator 


3. Not Ready includes Data Set Ready Latch Off on a non-switched, point-to-point or multi- 


point network. 
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DEFINITION OF T.P. TERMS 


Point To Point 


A point to point data link consists of a communications facility with two and only two 
stations attached. These stations may be combinations of CPUs and/or terminals. 


A point to point link may be established over either leased communication lines or a 
switched network. 


Multipoint 


A multipoint data link consists of a communications facility with two or more stations 
attached utilizing multipoint data link control. These stations may be CPUs and/or 
terminals. 


One station on this data link must be designated the control station. The control station 
is responsible for polling tributary stations and for selecting any tributary station for 
which it has a message. Ail tributary stations must have a unique address. 


Multipoint links must be established over dedicated communications facilities (leased or 
private). 


Leased Line Network 


A data link which uses dedicated communications facilities. All stations on the link are 
always connected. 


Switched Network 


A data link which uses dial-up voice grade communications facilities. The two stations 
must establish the link before communications can begin. 


Two Wire 


A data link which utilizes the same physical pair of wires for both transmission and re- 
ception of information. This link can be established over either leased or switched com- 
munications lines. 


Four Wire 


A data link which utilizes one physical pair of wires for transmission and a different physi- 
cal pair of wires for reception. This link is normally established over leased or private 
communications lines. 


Full Dupiex 
The ability to transmitt and receive data at the same time. 


When used in relation to System/3 it has the same meaning as four wire. 


Half Duplex 
The ability to EITHER transmitt or receive data at a given time. 


When used in relation to System/3 it has the same meaning as two wire. 


Stations 


The aggregate of the equipment and communication control attached to any one of the 
several ends of a communication channel is called a ‘‘station.” 


Stations are defined related to their permanent and temporal states in the data link. 


1. Ina multipoint data link the stations are defined permanently as either the contro! 
station or tributary station(s). 


2. Ina point-to-point data link the stations are defined permanently as either the primary 
station or as the secondary station. 


3. The temporal states of any station are defined as being either one of two states (three 
for multipoint links): master, slave, or passive (multipoint only) states. 


Primary Station (Permanent State) 


The primary station is defined as the station on a point-to-point line where contention 
exists which will gain control of the line and have the priority to transmit messages in the 
event that a contest for the right to transmit arises. 


Secondary Station (Permanent State) 


The secondary station is defined as the station on a point-to-point line where contention 
exists which will refinquish its bid for the line and become a slave in the event a contest 
for the right to transmit arises. 


Control Station (Permanent State) 


A control station is defined as the only station on a given data link that has the right to 
transmit a polling or selection supervisory sequence. A control station is also responsible 
for establishing order on the line in the event that control is lost during an exchange with 
a tributary station. Only one station on a multipoint data link can be designated the con- 
trol station at any one time. 


Tributary Station (Permanent State) 


A tributary station is defined as any station other than the control station on a multipoint 
line where the line is controlled (i.e., polling and selection is used). 


Master (Temporal State) 


The master is defined as that station which has the right to transmit a message at a given 
instant. The master, at this given time, can be for a multipoint link either the control sta- 
tion or a tributary station, and for the point-to-point can be either the primary or second- 
ary station which has gained control of the line. It is the master station’s responsibility to 
transmit the message and be responsible for returning the data link to control mode once 
the transmission of the message has been completed. 


lave (Temporal State) 


The slave is defined as that station which is receiving a message from a master and which 
is obliged to transmit appropriate responses. Slave responses to transmission (data and 
control sequences) give the master station information as to the correctness of the re- 
ceived transmission and the condition of the slave station to receive additional trans- 
missions. 
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Passive (Temporal State) 


A station must maintain awareness of the operations on a multipoint data link without 
actually participating. During these periods, a station is said to be in the passive state 
when it is not master or slave during message transfer state. 


This passive state or awareness of the line control without participation is necessary so 
that a station does not falsely interpret a text sequence as a control sequence. 


New Sync 

The new sync option should be used at the multipoint control station. Its purpose is to 
assure rapid resynchronization on a sequence of incoming messages from different multi- 
point tributaries. 


BSCA 1/BSCA 2 OPERATOR’S CONSOLE 


The following indicators are located on the CPU Operator's Console and indicate the 
operational status of the adapter. 


BSCA Attn: 


Unit Check: * 
DT Term Ready: 


DT Set Ready: 


Clear to Send: 


Receive Trigger: 


TSM Trigger: 


Receive Mode: 


TSM Mode: 


Receive Initial: 


Busy: 


Char Phase: 


Data Mode: 


Control Mode: 
Station Select Feature) 


Digit Present: 
(Auto Call Feature) 


ACU Pwr Off: 
(Auto Call Feature) 


This tight is on when the !/O Attention is caused by one of 
the not ready or check conditions. 


This light is on when any Status Bit from Byte 2 is on. 


This light indicates that the BSCA is enabled and that the 
Data Terminal Ready line to the modem is on. With two 
WTC modems, this indicator shows the status of the signal, 
“Connect Data Set to Line.” 


This light indicates that the Data Set Ready line from the 
modem is on and the modem is ready for use. 


This light indicates that the Clear to Send line from the 
modem is on and that the adapter may now transmit. 


This light indicates the status of the Receive Trigger. The 
light is on when the trigger is at a binary ‘0’ state (equi- 
valent to a ‘‘Space’’ on the Communication Line). 


This light indicates the status of the Transmit Trigger. The 
light is on when the trigger is at a binary ‘’0”’ state (equi- 
valent to a “Space” on the Communication Line). 


This light indicates that the BSCA nas been instructed to 
perform a receive operation. 


This light indicates that the BSCA has been instructed to 
perform a transmit operation. 


This light is turned on by a Receive tnitial instruction. It is 
turned off at the end of the Receive Initial operation. 


This light indicates that the BSCA is executing a Receive 
Initial, Transmit and Receive, Auto Call, Receive, or Loop 
Test instruction. 

This light indicates that the adapter has established character 
sync with the transmitting station by receiving two succes- 
sive SYN characters. The light is turned off at the end of the 
receive operation. 

This light is turned on by the decode of an SOH or STX 
during a transmit or receive operation. It is turned off at the 
end of the transmit or receive operation. 


This light is turned on when an EOT sequence is detected 
ina Transmit, Receive, or Receive Initial monitor operation. 
it is turned off by decode of an SOH or STX. 


This fight is turned on by the BSCA when a new dial digit 
is present on ACU interface. 


This light indicates that the Auto Call Unit has power off. 


“When an SNS Transition of SNS Stop Register instruction is executed, it is possible for a 
LSR, S Register or DBI Register Parity Check to occur resulting in a Unit Check condition. 
Under this condition, the Byte 2 Status Bits may be all zero. 
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Call Request: 
(Auto Cal! Feature) 


This light indicates that the BSCA has received an Auto 
Call instruction and is performing an Auto Call operation. 


DT Line in Use: This light indicates that the Data Line Occupied line from 

(Auto Call Feature) the ACU is on. 

Test Mode: This light indicates that the program has placed the adapter 
in a test mode of operation. 

EXT Test SW: This light indicates that the switch at the modem end of the 
Medium Speed modem cable is in the TEST position. For 
High Speed modems this indicator will be active when the 
Local Test Switch is in the on position. 

MLTA OPERATOR’S CONSOLE 

MLTA Attn: This light is On when the 1/O Attention is caused by one of 
the instruction reject conditions. 

MLTA Busy This light is On when any data adapter within the MLTA is 
executing a Receive, Transmit & Receive, Receive initial, 
Reset, Auto Call, Loop Test, or Auto Poll instruction. 

MLTA Check This light is On when any hardware parity check is detected 
within the MLTA, 

BSCC OPERATOR’S CONSOLE 

BSCC Attention: BSCC Attn is fit whenever the attention condition exists for 


Data Terminal Ready: 
(DTR) 


Data Set Ready : 
(DSR) 


Clear To Send: 
(CTS) 


Receive Mode: 


Receive Initial: 


Transmit Mode: 


Test Mode: 


External Test 
Switch: 


the line being displayed. 


Data term ready indicates that the microcode is loaded and 
has begun operation. It is turned on as soon as the micro- 
code is operational and remains on until the system is 
powered down. 


Data set ready indicates the DSR line from the data set is 
active for the selected line and normally means that the 
modem is ready for data communications. If the local EIA 
feature is instalied, this line active indicates that the locally 
attached device is ready. 


Clear to send indicates the CTS signal from the data set for 
the selected line is active and the BSCC is free to transmit 
on that fine. 


The BSCC has been instructed by the * Program to perform 
a receive instruction on the selected line. 


The BSCC has been instructed by the * Program to assume 
a receive initial mode and wait for information to be re- 
ceived on the selected line. 


TSM mode indicates the BSCC has been instructed to per- 
form a transmit operation on the selected line. 
Indicates the * Program has placed the BSCC in test mode. 


Indicates the test switch at the end of the medium speed 
cable is in the ‘Test’ position or the ‘Test Control’ latch 
(for data wrap) is set. 


NOTE: * =S/3 program via microcode program. 


Busy: Busy indicates that a line is busy as a result of processing a 
receive or transmit/receive SIO command. 


Send/Receive Data: This is a diagnostic light which indicates a ‘0’ bit is being 
transmitted or received, when it is lit. The ‘0’ bit further 
indicates that a space condition is present on the line. 


Unit Check: Indicates the BSCC has an I/O check condition and cannot 
continue until it is corrected. 
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BSC COMMUNICATIONS CONTROL CHARACTERS 


These functions are defined as follows: 


e SOH-Start of Heading 


A communication control character used as the first character of the heading of an 
information message. 


e STX~—Start of Text 


A communication contro! character that precedes a text and is used to terminate a 
heading. 


e ETB—End of Transmission Block 


A communication control character that is used to indicate the end of a transmitted 
block of data when the data is divided into such blocks for transmission purposes. 


e ETX—End of Text 


A communication control character that terminates the text of a message. 


e EOT—End of Transmission 


A communication control character that is used to indicate the conclusion or termina- 
tion of the transmission. When EOT is transmitted or received ali stations reset to the 
control state. 


© ENQ—Enquiry 


A communication control character that is used as a request for a response from a re- 
mote station. 


e NAK—Negative Acknowledge 


A communication control character, transmitted by a slave station, that is a negative 
response to the master station. 


e SYN-—Synchronous Idle 


A communication control character that is used by all BSC stations when there is an 
absence of any other character (idle condition). This character provides a signal that is 
used to retain synchronism between the master and the slave stations. 


e DLE—Data Line Escape 


A communication control character that changes the meaning of the character that fol- 
lows it. It is used exclusively to provide supplementary data transmission control 
functions. 


e |ITB—End of Intermediate Transmission Block 


A character used to delimit a message block (for error checking purposes) without 
causing a reversal of the direction of transmission. 


e ACKO—Even Acknowledge 


A communication contro! character transmitted by the slave station that is a positive 
response to the master station (in response to even blocks of data). 


ACK 1—Odd Acknowledge 


A communication control character that is transmitted only in message transfer state 
by the slave station as a positive response to the master station (in response to odd 
blocks of data). 


WACK—Wait Before Transmit-Positive Acknowledge 


A communication control character that is transmitted by the slave station to the 
master station to indicate the slave station is temporarily not ready to continue to 
receive. 


RVi—Reverse Interrupt 


A communication control sequence used: 

— As aslave station’s response to a master station’s request for a premature termina- 
tion of the current master station’s transmission. This response initiates a reversal in 
direction of data transfer. 

— Asa tributary station's response to a selection sequence on a multipoint line to in- 
dicate that the tributary cannot receive because it has previously entered a transmit 
mode and a polling sequence is, or will be, required first. 


TTDO—Temporary Text Delay 


A communication control sequence (STX—ENQ) transmitted by the master station to: 

— Inform the slave station of a temporary time delay (2 seconds or more from the 
receipt of the previous acknowledgement) before the next transmission block is 
transmitted. 

— To initiate a controlled forward abort of the current transmission by the master 
station. | 


XSTX—Transparent Start of Text 


A communication control sequence (DLE STX) that must precede a transparent text. 
It is used to terminate the heading (always nontransparent) and to initiate the trans- 
Parent text. 


X!TB—Transparent End of Intermediate Transmission Block 


A communication control sequence (DLE JUS) that is available for use only in the 
transparent mode. It is used to delimit the end of a transparent text block, for error 
checking purposes, without causing a reversal of the direction of transmission. It is 
identical in function to the ITB character used in normal text. 


i 
' 
\ 


XETX—Transparent End of Text 


A communication control sequence (DLE ETX) that terminates a message having as 
its last block a transparent block. This sequence is identical in function to the ETX 
character used in normal text. 


XETB—Transparent End of Transmission 


A communication control sequence (DLE ETB) used to indicate the end of a trans- 
mission of a block of transparent data where data is divided into such blocks for trans- 
mission purposes. This sequence is identical in function to the ETB character used in 
normal text. 


XSYN-—Transparent Synchronous Idle 


A communication control sequence (DLE SYN) used with transparent data to maintain 
bit synchronism. 
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e XENQ—Transparent Block Cancel 


A communication control sequence (OLE ENQ) transmitted to signal that the block 
should be discarded. 


e XTTD—Transparent Temporary Text Delay 


A communications control sequence (DLE STX DLE ENQ) that is functionally identi- 
cal to TTD function but is restricted to those stations that are permanently set (that is, 
via a manual switch setting) to transparent transmit mode. 


e XDLE—Data DLE in Transparent Mode 


A communication control sequence (DLE DLE) that is used to allow the transmission 
of the bit pattern for the DLE character during transparent operation. 
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COMMUNICATION CONTROL CHARACTERS 


FUNCTION MNEMONIC 


START OF HEADING 

START OF TEXT 

END OF TRANSMISSION BLOCK 

END OF TEXT 

END OF TRANSMISSION 

ENQUIRY 

NEGATIVE ACKNOWLEDGE 
SYNCHRONOUS IDLE 

DATA LINK ESCAPE 

INTERMEDIATE BLOCK 

EVEN ACKNOWLEDGE 

ODD ACKNOWLEDGE 

WAIT BEFORE TRANSMIT POSITIVE ACK 
MANDATORY DISCONNECT 

REVERSE INTERRUPT 

TEMPORARY TEXT DELAY 
TRANSPARENT START OF TEXT 
TRANSPARENT INTERMEDIATE BLOCK 
TRANSPARENT END OF TEXT 
TRANSPARENT END OF TRANSMISSION BLOCK 
TRANSPARENT SYNCHRONOUS IDLE 
TRANSPARENT BLOCK CANCEL 
TRANSPARENT TTD 


DATA IDLE IN TRANSPARENT MODE 
ESCAPE 


LEADING PAD X 55 
TRAILING PAD X 3F or X 7F or X FF 
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3270 POLL SEQUENCE EXAMPLE 


No Data Transfer 


System/3 For ‘CU'O EBCDIC addr = 40 
— © For ‘DV’ O EBCDIC addr = 40 
P S S E P P P S S S 
A Y Y oO A A A Y Y Y Cc Cc 
D N N T D D D N N N U U 
appt —+ + 
55 32 32 37 7F 55 55 32 32 32 #40 40 
3270 
P S S E P 
A Y Y oO A 
D N N T D 
+ HH 
55 32 32 37 FF 
System/3 


For ‘CU’0 EBCDIC addr = 40 
ee «= For ‘DV’ 1 EBCDIC addr = Cl 


“*3F' for BSCC Inboard Polling 
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3270 POLL SEQUENCE EXAMPLE (continued) 
With Data Transfer 


System/3 For ‘CU'O EBCDIC addr = 40 
nee «=F ‘DV’ 0 EBCDIC addr = 40 


S S E P P S S$ S E P 

A Y Y O A A A Y Y Y Cc Cc D D N A 
D N N T D D D N N N U U Vv Vv Q D 
Pe tt tt tt tt 


3270 

——$ $$ 
P S S S E B B P 
A Y Y T TEXT T Cc Cc A 
C N N x B C Cc D 


eset 
55 32 32 02 YYYYDATAYYYY 26 XX XX FF 


Value depends 
on data (YY) 


lf error on receive ACKO would 
be NAK (3D) to request 3270 to 3270 
re-transmit data block. 


* 3F’ for BSCC Inboard Polling 
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3270 SELECT SEQUENCE EXAMPLE 


System/3 For ‘CU’ 0, EBCDIC addr = 60 (select addr} 
————OO® »=OFor ‘DV’ 0, EBCDIC addr = 40 
P S $ E P P P S S S E P 
A Y Y O A A A Y Y Y Cc Cc D D N A 
D N N T D D D N N N U U Vv V a D 


System/3 

a 
P S S S E B B P 
A Y Y T TEXT T C Cc A 
D N N x x Cc Cc D 


a oe 
55 32 32 02 YY DATA YYYY 03 XX XX = FF 
— 


Value depends 
on data (YY) 


3270 


System/3 


System/3 For ‘CU’ 0, EBCDIC addr = 60 
0——_oOo oO For ‘DV’ 1, EBCDIC addr = Cl 


P S S E P P P S S S E P 
A Y Y O A A A Y Y Y C C D D N A 
D N N T D D D N N N U U Vv Vv Q D 


System/3 selects next DV (device) and 
sequence is repeated. 
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CONTROL UNIT AND DEVICE ADDRESSING FOR 3270 SYSTEM 


Cu Control! Unit Polling Address/ Control Unit 
' or Device Polling or Selection Selection 
Device Address Address 
0 40 
1 C1 41 
2 C2 42 
3 C3 43 
4 C4 44 
5 C5 45 
6 C6 46 
7 C7 47 
8 c8 48 
9 cg 49 
10 4A 5B 
11 4B 2E 
12 4c 3C 
13 4D 28 
14 4E 2B 
15 4F 21 
16 50 26 
17 D1 4A 
18 D2 48 
19 D3 4c 
20 D4 4D 
21 D5 4E 
22 D6 4F 
23 D7 50 
24 D8 51 
25 D9 52 
26 5A 5D 
27 5B 24 
28 5C 2A 
29 5D 29 
30 5E 3B 
31 5F bE 
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S/3 COMMUNICATIONS ATTACHMENTS 


BSCA-1/BSCA-2 (Binary Synchronous Communications Adapter 1/2} 
~ Medium Speed - 600 BPS to 9.6 K BPS 
-~ High Speed - above 9.6K BPS to 50.0K BPS 
— Feature Identification 


- ASCII Q?2 is P/N 5857632 

R2 is P/N 5858872 
-- Auto Call H3 is P/N 5855851 
— High Speed B3 is P/N 5857630 
— Internal Clock Card in F2 


~ Local Modemless EIA Card in F2 
— Multipoint Control 

Station H2 is P/N 5855855 and polling used by S$/3 to 

address tributaries 

— Multipoint Tributary H2 is P/N 5857650 
— Switched Network DTR ~ H2 is P/N 5857644 
— Switched Network 

CDSTL (World Trade) H2 is P/N 5857645 

~ MINI-12 (1200 BPS Integrated Modem) 

— Switched or leased tine 
— Identifiable by cards in D4, E4 and F4 


LCA (Local Communications Adapter} 

— Mutually exclusive with BSCA-1 

-- Uses BSCA-1 instruction set 

— Reduced function BSCA-1 

— Only supported BSCA-1 features are: 
— EBCDIC 
— Local Modemless EIA 
-- 2400 BPS 


MLTA (Multiple Line Terminal Adapter) RPQ 
— Low speed start/stop 
~— Speeds of 134.5 BPS to 1200 BPS 
— One to eight lines available 
— Feature Identification 


- Autopoll B/M 5555180 installed 
~ Under-the-Cover Line 
Adapter B3 board installed 
— BMT card 2 card in B4F4 
— BMT card 3 card in B4K4 
-~ BMT card 4 card in B4F2 


BSCC (Binary Synchronous Communications Controller) 
— Available on Model 15D only 
— Mutually exclusive with MLTA 
— One or two medium speed lines (600 BPS to 9600 BPS) 
— Multipoint control station only 
~— Either line can have one of the following interfaces 
— EIA 
— EIA Local Modemless 
— 38LS (1200 BPS Intergrated Modem) 
~ DDSA (Dataphone Digital Service Adapter) = 
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Zti-‘d'l 


YOZO-~APA-~ZSCEZZO0O0 


b1eGq antaoay 


eyeq wwsuel) 


mr~m22pro 


puag Of 48315 
puas oy, ysanbay 


nNAamMmMaea-AnACw 


m2—-rope 


Apeay tag e1eq 


Apeay jeuiwiay e3eg 


JOVAYALNI ZECSY NO SONVHOX] TVNOIS 


Interchange 
ene 


Description 


Request to Send 
Clear To Send 
Data Set Ready 
Data Terminal Ready 

Ring Indicator 

Received Line Signal Detector 
Signal Quality Detector 

Data Signal Rate Selector (DTE) 
Data Signal Rate Seiector (DCE) 


Transmitter Signal Element Timing (DTE) 
Transmitter Signal Element Timing (DCE) 
Receiver Signal Element Timing (DCE) 


Secondary Request to Send 
a Secondary Clear to Send 
SCF Secondary Rec'd Line Signal Detector 


JOVAYILNI ZEZSH HOS SNOILd|HOS3O Nid 


T. P. CABLE CHART 


[ ceu | [cable | Cable | [ To Bd | Cable a 
Type Adapter Type Group P/N | From . Socket Termination 
5404 | BSCA 1 T | 
High Speed 3-03 2590807 | Data Set A-A3A3,A4 | Burndy Md 12 MXP 
Med Speed 3-44 1636476 | DataSet — A-A3A3 ' EIA RS232 
- Auto Call 3.45 1636477 | AutoCall , AA3A5 | ELA RS232 
Unit i ; 
LCA None Note 1 Note 2 > A-AZA3 | Note 3 
(CA (RPO) 
Remote 3-44 DataSet | AA3A2,A3 | EIA RS232 
- Locai 1 None Note 1 Note 2 A-A3A2.A4 { Note 3 | 
| - Local 2 None | Note 1 Note 2 AA3A2A5 i Note 3 
{ 
5406 BSCA 1 | | 
- High Speed 3-08 5133612 Data Set BA2A3,A4 §  Burndy Md 12 MXP 
- Med Speed 3-07 §133611 Data Set BA2A3 ' EIA RS232, Note 5 
- Auto Gail 3-09 5133613 i Auto Cail BA2A5 . EA RS232; Note 6 
| Unit | 
| LCA None Note! | Note 2 B-A2A3 Note 3 | 
h- “T ee ee — - ae + ae arene a a nae et. — rs | 
5408 | BSCA1 
: High Speed 3.08 5133612 OQataSet {| B-A2A3,A4 Burndy Md 12 MXP 
- Med Speed 3-07 512.611 | DataSet B-A2A3 EIA RS232,Note5 | 
- Auto Cail 309 | 5133613 Auto Call | B-A2A5 EtA RS232,Note6 | 
i Unit | 
ICA { 
- Remote 337 {| 2590800 Data Set AA2A2,A3 | EIA RS232 \ 
- Local 1 None Note 1 Note 2 AA2A2,A4 | Note 3 
- Loca! 2 None Note 1 Note 2 A-A2A2,A5 i Note 3 
| Integrated 1200 | | | 
BPS Modem | j 
(Mint 12) I | 
Leased Line | 3-39 2775810 | Leased 4 Prong Plug 
! | Line 
| - Switched Line | 3-40 2775811 Coupler} 8 Wires 
Eee ee eee E 
5410 | BSCA}4 j 
High Speed {| 3:03 | 2590807 | Data Set B-A2A3,A4 Burndy Md 12 MXP 
~ Med Speed ! 3-02 2590800 Data Set 8B A2A3 EIA RS232; Note 5 
oes Auto Call 1 3-04 2590802 | Auto Call B-A2A5 EIA RS232; Note 6 
| Unit 1 
BSCA 2 ; | | 
; Med Speed * 3-20 2590800 | Data Set B-A3A3 EIA RS232; Note 5 
- Auto Call , 3-21 2590802 Auto Call B-A3A5 E!A RS232;Note6 | 
| Unit 
LCA None Note 1 | Note 2 B-A2A3 Note 3 
Integrated 1200 i | | 
BPS Modem H 
, (Mini 12) 
Leased Line 3-30 2775810 | Leased 4 Prong Plug 
{ H i Line i 
- Switched Line | 3-31 2775811 Coupler 8 Wires 
[teal tes ares eno eer be mete. SRen 
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T. P. CABLE CHART (continued) 


[cpu Cable Cable 
Type Adapter Type Group P/N From 


To Bd 


Cable 


NOTES: 


Cable supplied by attaching BSC device. 
Attaching BSC device. 


AnPkwn-> 


System/3 internal cable terminates at tailgate with ELA RS232 connector. 

Integrated 1200 BPS Modem (Mini-12} can be installed on BSCA 1 and/or BSCA 2. 

P/N 5133611, P/N 2590800 and P/N 4835381 are functionally the same for domestic use. 
P/N 5133613 and P/N 2590802 are functionally the same. 


Socket Termination 
"8412 | BSCA | 
fo High Speed 3-03 2590807 Data Set B-A2A3,A4 Burndy Md 12 MXP 
= Med Speed 3-02 2590800 Data Set B-A2A3 EIA RS232; Note 5 
= Auto Call 3-04 2590802 Auto Cail B-A2A5 EIA RS232; Note 6 
BSCA 2 
- Med Speed 3-20 2590800 Data Set B-A3A3 EIA RS232; Note 5 
- Auto Call 3-21 2590802 Auto Call B-A3A5 EIA RS232; Note 6 
ICA 
- Remote 3-20 2590800 B-A3A2,A3 EIA RS232 
_ Local 1 None Note 1 Note 2 B-A3A2,A4 Note 3 
- Local 2 None Note 1 Note 2 B-A3A2,A5 Note 3 
Integrated 1200 
BPS Modem 
{Mini- 12} 
_ Leased Line 3-30 2775810 Leased 4 Prong Plug 
Line 
_ Switched Line | 3-31 2775811 Coupler 8 Wires 
- Note 4 
5415 | BSCA1 
~ High Speed 3-03 2590807 Data Set B-A2A3,A4 Burndy Md 12 MXP 
~ Med Speed 3-02 2590800 Data Set B-A2A3 EIA RS232; Note 5 
~ Auto Call 3-04 2590802 Auto Call B-A2A5 EIA RS232; Note 6 
Unit 
BSCA 2 
~ Med Speed 3-20 2590800 Data Set B-A3A3 EtA RS232; Note 5 
~ Auto Call 3-21 2590802 Auto Cail B-A3A5 EIA RS232; Note 6 
Unit 
LCA None Note 1 Note 2 B-A2A3 Note 3 
Integrated 1200 
BPS Modem , 
(Mini-12) | 
~ Leased Line 3-30 2775810 Leased 4 Prong Plug 
Line 
- Switched Line | 3-31 2775811 Coupler 8 Wires 
L - Note 4 
BSCC 
~ EIA 
Line 1/Line 2 3-47 4835381 Data Set 8-B4V2,V3 EIA RS232; Note 
~_ EIA Locat 
Line 1/Line 2 Note 1 Note 2 Tailgate Note 3 
- 38LS 
Line 1/Line 2 3-49 2775810 Leased Tailgate 4 Prong Plug 
Domestic Line 
Line 1/Line 2 3-50 5134325 Leased Tailgate 4 Prong Plug 
World Trade Line 
BSCC 
~ DDSA 
Line 1/Line 2 3-48 4835289 Channel B-B4V2,V3 Compatible with 
Service AT&T Channel 
Unit Service Unit (CSU) 
| (CSU) 
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EBCDIC AND ASCII TABLE 


[ cHarRacter | EBCDIC [ CHARACTER i] EBcDIC | ASCII 
+ 

A | U E4 | 55 

. B V Be a Uae 
G W | £6 57 | 
D x E7 | 58 | 
E | Y EB 59 | 

i ' 

F | 2 EQ 5A 
G | 
H 
| | | 
J | 
K 02 4B 0 FO 30 | 
L D3 4c 1 F1 31 | 

M 2 F2 32 

N | 3 F3 33 

O | 4 FA 34 
5 F5 35 

6 F6 36 

| 7 F7 37 

| 8 Fa | 38 
9 F9 | 39 | 

[Gem aes & — 
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CCP ON-LINE TERMINAL TESTS 


The procedures for initiating CCP ON-LINE TERMINAL TESTS may also be found in 
the System/3 CCP Terminal Operator's Guide. Your customer will have this book and 
the System Operator's Guide referenced in the above paragraph. 


Online tests The online terminal test 1s a method of checking the proper operation 
of a terminal. {f your installation allows online testing you can request 
a test, whenever you are allowed to send data. The system operator can 
also request an online test on your terminal unless it 1s a 3270 or 3735. 
When the system operator requests an online test, the data is written at 
your terminal, 


What to do in lf you determine that your terminal is not operating properly, notify 
case of errors the system operator by using the message command or, contact the data 
processing personnel by telephone and inform them of the difficulty. 


3270 test TEST FOR 3270 


You can perform a test on your 3270 terminal at any time. Perform 
the following steps to initiate 4 test. 


1. Press CLEAR and immediately press RESET to clear the screen. 
The cursor should be at position 1 and the screen should be blank. 
If the A1l1 CLEAR message appears, repeat CLEAR’ RESET until 
the screen is blank, 


2. Type in a message in this format: 


xxyynaddress 
PANN 
1 4 | 


1] A number from 23 to 34 specifying the desired test. (See 
Test Types in this chapter.) 


A number from 01 to 99 specifying the number of times 
the test is to be written, The test can be sent to a printer 
only once. It is normally sufficient to send the test to a 
display station only once. However, you may wish to send 
the test more than once, for example, in cases where an 
error occurs intermittently 


The number four indicating the length of the address. 


4 | The address of your terminal. The address is a sequence of 
four alphameric characters that specify the control unit and 
a device to which the test is to be sent. Alphabetic char- 
acters must be uppercase. Your installation must tell you 
the address of your 3270. If the address you specify 1s not 
the correct address of your terminal, unpredictable results 
may occur to other terminals on the system. 
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3. Press TEST REQUEST. 


4. When the test is complete, follow it with input to CCP, such as a 
message command or CLEAR key action, to ensure proper com- 
pletion of the test and resumption of normal processing. 


When the online tests are complete, you and the system operator have a 
list of the test results. Record your test results. 


An example of a test request is: 25014 -- AA 


25 = Test number 

01 = Number of times test is to be sent 
4 = Length of control unit/device address 
-- = Control unit address 

AA = Device address 


Notes: 

1. To resume communication with an application program you must 
press CLEAR, wait for message A171 CLEAR to appear, and then 
press the ENTER key. The application program is informed that 
you cleared the screen. If your terminal is tp command mode at 
the time you enter online test, you can resume commands when 
A11 CLEAR appears. 


2. If the system does not recognize your online test request and your 
terminal is in command mode, CCP returns an error message. If 
you are in communication with an application program when you 
make an unrecognized test request, the program should treat the 
test request as invalid data. (The program does not treat the test 
request as invalid data, however, if it is not designed to do so.) 


Test Types 
The abbreviations of the orders tested on the 3270 are: 


EM End of message 

IC Insert cursor 

NL New line 

SBA Set buffer address 

SF Start field 

WCC Write control! character 


Test types Test Title and Description 


Test 23 23 3270 Basic EBCDIC Test Message 
This test checks all alphameric characters at a display station 
or printer. It also checks the use of the WCC to sound the 
alarm and allows attribute field specifications to be checked 
at a display station. It prints 40 characters per line. 


Test 24 24 3270 Model 1 Align EBCDIC Test Pattern 
This test checks position alignment for the 480-character dis: 
play station. It also checks the WCC to sound the alarm and 
it prints 40 characters per line. 
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Test Types Test Title and Description 


Test 25 25 3270 Mode! 1 Align EBCDIC Test Pattern 
This test checks position alignment for the 1920-character dis- 
play station. It also checks the WCC to sound the alarm and it 
prints 80 characters per line. 


Test 26 26 3270 Orders EBCDIC Test Message 
This test checks 3270 orders, the WCC to sound the alarm, and 
uses display and intensified brightness. It prints 64 characters 
per line. 


Test 27 27 3270 EBCDIC Universal Character Set Test Pattern 
This test uses the erase/write command, displaying the universal 
character set in EBCDIC. It checks the WCC to start the 
printer, sounds the alarm (on a display), and prints 132 char- 
acters per line. NL and EM are used on a printer. SF, NL, and 
EM are used on a display. 


Test 28 28 3270 NL/EM EBCDIC Test Pattern 
This test is mainly intended to test EM and NL on the printer. 
The WCC is checked to start the printer and sound the alarm 
on adisplay. It prints 132 characters per fine. 


Tests 29-34 29-34 3270 ASCII Test Pattern 
These tests correspond to tests 23 - 28 except that transmission 
is in ASCII. 
Note: 


Your terminal is either EBCDIC or ASCII, not both, and you can find 
out which from your data processing personnel. 
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COMMONLY USED PARTS INDEX 


PEO SSA esses Sete teh shan he pai tba Bote br BE MoNMieed Bank ae Bees Cate ee satel 2 
1403=Model:2 2222 oe eS Ae sg Pee ie Bete te FEB AWA ck We BS 3 
1403+Model. NV 4 oc-5 tae the ban bs hed Nee cee abe Me HEA Sea ee oe hs 3 
BBA Oe ee Ra oe ey ee SR rth Ue mlb ie gh UE dite, Sopa Ao S ea OS aaa oe Sus 3 
SOO ces Beate it ohn ce pre ee At ang iim TM ok At tN CUeh OCT Ags Be RIND than 8 oe 3 
5203 Bk Be OR eh ee a Be dah a dee doe & as oR ot oe nese ees 4 
BDV See Fe Reset ee soda pastes epi gte eNSAMesehaby seat tana se awa Nee wien ea Nea es oe Ne Reh PO a BS 5 
BA OG eke Bee yee teases ae ar a nce Say a Pt tk aleve oe tee SESE ot thes tosh 5 
BA Oi 82: ea Oe Ah shed HY, oth See Mech ante Be Gath be il od trad alin OES, Ge, 6 
ADD checks Hines So Pungo) hea ath Mice he GAL Sh ate gts abuse de? a hagta rund AAMT aug. ebb enhang a Mans 6 
CDA i a Raed te ting AM a, ee BROS, She Spee MOS AN eae artes te eee SE och eral 9s 7 
BAGG oe ete Manin en dere aoe Ba es Son edit otha etn YS ea INR Ee ete doe very 9 
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PARTS — 1 


1403 
PART NO. DESCRIPTION 


473990 Belt Main Drive 

474217 Belt Tractor 

197894 Brush Carriage Read 
451529 Cleaner, Type Chain 
322779 Fuse FNA 1/10 

492658 Fuse, Hammer Dr. 
252592 Fuse FNM 1 1/4 

322784 Fuse FNA 2 

334826 Fuse FNA 3 

107666 Fuse FNM 5 

369675 Lamp 261 E1 P/C 

719293 Lamp Intlk. Panel 

477567 Oil Hydraulic Gal 

638026 Oil Hydraulic-Pint 
856744 Paper Guide LT Tractor 
856743 Paper Guide RT Tractor 
473813 Ribbon Shield 

889524 Sealant Ribbon Shield 
528324 Switch End of Forms 
474653 Switch Forms Check 
475415 Thermistor 

856481 Wrench Hammer Unit Box 
474180 Contact Recep Gold 
214442 Contact Recep Silver 
145729 Contact Cable Head Silver 
479753 Contact Cable Head Gold 
474004 Hydraulic Unit 

2414871 Lamp-Oper Panel N1 
719293 Lamp Oper Panel-Mod 1-7 


477567 Oil-Hydral-Gal 
638026 Oil-Hydral-Pint 


1797703 Oil-Train N1 

460052 Oil #6 -Chain Mod 1-7 
428470 Pre Punched Carr Tape 
2532227 Reed Sw-Hammer on 5421 
474267 Ribbon Brake Lower 
474173 Ribbon Brake Upper 
847032 Roller-Ribbon Correct 
836892 SP/SK Arm Stop 

444271 SP/SK Armature 

444269 SP/SK Arm Pivot 

853561 Stacker Roll N1 

528324 Switch-EOF 

474653 Switch-Form Jam 

441162 Switch-6/8, Brush, T Casting 
474080 Timing Drum Mod 1-7 
473848 Transducer-Mod 1-7 
856153 Transducer N1 

856138 Timing Drum N1 


856582 Train Oil Pump 
475955 Torsion Bar Left 
475956 Torsion Bar Right 
804714 Valve Stem 
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1403 Model 2 
PART NO. DESCRIPTION 


524312 Filter Hammer Blower 
474805 Hammer Print 
804642 Hammer Print-Plastic Insert 
369675 Lamp #261 Aux. Ribbon Drive 
475857 Magnet Print Lower 
475856 Magnet Print Upper 
475639 Pivit Tractor Door 
836885 Residual 
836886 Residual 
847032 Roller Ribbon Correct 
889584 Wire UCS Chain Drive 
1403 Model N1 

@« NO. DESCRIPTION 
838348 Belt Cover Raise 
856138 Emitter Gear 
518409 Filter Main Blower 
254628 Fuse FNM 3/10 
107663 Fuse FNM 2 1/2 
2414871 Lamp 755 OP Panel 
856094 Magnet Print 
856381 Oil Print Train 
856571 Residual 
829728 Switch Cover Inlk. 
3340 


PART NO. DESCRIPTION 


745584 Air Switch-New Style 
745586 Tubing Air SW 40 In 
2 


414970 New Bulb 


3344 


PART NO. DESCRIPTION 
@.... HDA 


PARTS — 3 


5203 
PART NO. 


4688386 
4254745 
804618 
4253423 
2153723 
4253455 
1176668 
2639101 
4035556 
4253763 
740660 
2391204 
2391023 
856094 
2639126 
4253798 
4687940 
4687954 
4254862 
4254282: 
4688454 
4254720 
4254277 
4254269 
4254275 
4254434 
4254283 
4688002 
4688466 
4253868 
4254482 
4254678 
4254483 
4254682 
4253856 
4254538 
4254435 
2391023 
2391204 
398298 
1797703 
4688348 
4253274 
4254885 
749332 
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DESCRIPTION 


Belt, Chain Drive Mod 1&2 
Belt, Chain Drive Mod 3 
Emitter, Carriage & UCS 
Emitter, Chain 

Filter, P&B 

Filter, Hammer Unit Blower 
Fuse, Chain Mod 1&2 
Fuse, Chain Mod 3 

Glass, Top Cover 

Glass, Holder Clip (14) 
Lamp, Incrementor 

Lamp, Interlock 

Lamp, Ready 4.5V 

Mag. Asm, Hammer Mod 1&2 
Mag. Asm, Hammer Mod 3 
Press. Rol! Asm-Forms 
Push Rod Asm-Hammer 
Residual Hammer-Mag. 
Sprint, Incrementor-CLU 
Spring, Carriage-CLU 
Switch, Hammer Bar Right 
Brass Disk Notched-Carr 
Carr Arbor 

Carriage Clutch Asm 

Carr Clutch Shaft 

Carriage Mag Asm 

Carr Clutch Sleeve 

Detent Spring Incr/Carr 
Drum-Emitter Mod 1&2 
Drum-Emitter Mod 3 

Incr CAM 100 LPM Red Dot 
Incr CAM 100 LPM 2 Dot 
Incr CAM 200 LPM Red Dot 
Incr CAM 200 LPM 2 Dot 
Incr CAM 300 LPM 
Incrementor Hub 

Increment Mag Asm 
Lamp-Check Ind 
Lamp-Ready 

Oil-Chain Mod 1&2 
Oil-Train Mod 3 

Ribbon Correction Asm 
Rib Shield 132 Pos Mod 1&2 
Rib Shield 132 Pos Mod 3 
Solar Cell 


5213 
PART NO. 


sd 
2525700 
2495630 
2526595 


2526991 
2526527 

854610 
2526815 


2629770 
2528858 
2495539 


2495540 
2632658 
2629759 
2525700 
1804867 


2645458 
2495570 


5406 
PART NO. 


5128844 
5133528 
5133527 
5129089 
5232826 
5372183 
5372182 
2122160 

586305 
2391121 


DESCRIPTION 


Head Asm, Print Stage 1 
Head Asm, Print Stage 2 
Magnet & Hammer Asm 
Ribbon Drive Asm Stage 1 
Roller-Ribbon Drag CLU Asm 
Transducer, Print & Fdbk 
Carr Contact Asm 

Carr Clutch Spring 

Cover Stayarm-Left Hd 
Margin Sw Left 

Margin Sw Right-Mod 2 
Margin Sw Right-Mod 3 
Oil-Print Head 

Print Head-Old 

Print Head New 
Conversion Kit Old to New 
Timing Disk-Stepper Motor 


DESCRIPTION 


Filter, A Gate 

Filter, B Gate 

Filter, Power Supply 
Filter, File Enclosure 
Filter, Old Bulk Supply 
Lamp-Clear, CE Panel 
Lamp-Amber, CE Panel 
Lamp, Console 

Lamp, Thermal 

Lamp, 4.5V 
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5410 
PART NO. DESCRIPTION 


5357013 Filter 

2590223 Filter Gate A 

2590287 Filter Regulator 

2391062 Lamp Display 

2391023 Lamp Processor Check 

2391023 Lamp Ready Primary and Secondary 

454612 Lamp Stick 

812526 Lamp Stick Ind Panel 

2391121 Lamp Stop Prg Load 

453559 Handbook Binder 

5232826 Filter Old Bulk Supply 

5554646 Filter 5415 B Gate 

5373660 Housing Sys Reset SW 

827842 Housing Start SW 

2391204 Lamp-Disk Ready 

2391023 Lamp-BSCA, !/O Att, Proc. 
Proc Ck, Roller, Open 

5372183 Lamp-!/O Ck, Addr Comp 

2391062 Lamp~Mach Cycle, Clock 

2391121 Lamp-Stop, Interrupt 

300793 Mode Sel Knob 

452528 MST Wire Stripper 

452527 MST Wire Wrap 

812526 Stick Light Board 

2590891 Switch Sys Reset 

2590891 Switch-Start 

5422 


PART NO. DESCRIPTION 


7367443 Filter 
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5424 
PART NO. 


364156 
433466 
2591096 


2591097 
2592284 
2591358 
2590994 


2590967 
2261616 
2592787 


2391023 
2392072 
2391653 
2591806 
2592677 
2593165 
2593166 
2593167 
2593154 
2592354 
2591405 
2592677 
2592503 

613725 

433466 

364156 
2591065 
2591394 
2592209 
2593899 


2103010 
2592284 
2593370 


593170 

592787 
2594888 
2592555 
2592440 
2591690 
2591405 
2592529 
2591117 

593073 
2592479 
2593165 
2592113 


DESCRIPTION 


Belt, Hopper Drive 

Belt, Hopper Inject and CB 

Belt, Hopper Input Mod 1 

Belt, Hopper Input Mod 2 

Card Weight 

Filter, File Flat 

Filter, File Round 

Flexible Cable Retainer Asm. 

Flexible Cable Retainer Clips 

Fuse, Print Hammer 

Lamp, Npro Feed Stops 

Lamp, Stop Ready 

Lamp, Read 

Magnet Asm, Print 

Ribbon Drive Roll Shaft 

Skew Roller Module-Pre Read 

Skew Roller Module~-Sec Wait 

Skew Roller Module-Pri Wait 

Skew Roller Module-Post Punch 

Skew Roller Module-Cor. Sta. 

Sector, Inject 

Stacker Tray Asm 

Spring, Throat Knife 

Bearing-Rd Ed Roll Shaft 

Belt Hopper CB & Inj Sect 

Belt-Pri & Sec 

Belt-Pch Eject 

Belt-Pch Eject 1/4 wide 

Belt-Stacker 

CB Coil-Kick, Inj, Home, Fire 
Hopper 

Capacitor Corner Kicker 

Cart WT with Posts 

Card WT w/o Posts 

Corner Stat Inject Roll 

Fuse-Print Mag 

Hopper Asm 

Hopper Cam Follower 

Hopper Feed Roll 

Incrementor Asm 

Inject Sector 

Inject Sector Asm 

Motor Start SW-Large Sink 

Motor Start SW-Triac 

Picker Knife 

Pre Read Module 

Print Clutch Spring 
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5424 (cont.) 


2591806 Print Mag 

2591640 Punch Ck Asm 

2591730 Punch Eject Asm 
2591665 Punch Press Roll 
2590967 Rattlesnake 

2592819 Read Feed Roll Shaft 
2592807 Read Press Roll Right Up 
2592806 Read Press Roll Left Up 
2592825 Read Station 

2591155 Resistor Corner Kicker 
2592677 Ribbon Roll 

2590957 Shock-Frict/Stepp Front 
2592735 Shock-Stepper Rear 
2592219 Stacker Tray 

829728 Switch-Disk Door 
2592503 Throat Spring 

2418518 Wrench-Hopper Roll Adj 
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5444 
PART NO. 


| 2537371 
2537371 
2600599 
2536376 
2536285 
2270032 
2536358 
2597938 
2597939 

3344 
6324 
2250961 
2250963 
2538047 
369675 
5144418 
5144418 
2538037 
2426288 
681123 
682902 
2598021 
5831904 
2538111 
5144617 
5144472 
5831851 
5831627 
5297939 
338165 
5393558 
5144418 
2590967 
2538036 

228093 

537382 

2537391 


DESCRIPTION 


Belt, Drive 

Belt, Drive (Friction) 

Belt, Drive (Step) 

Brush (1) 

Brush (4) and Holder Asm 
Bumper-Rubber 

Disk, Drive (Friction) 

Disk, Fixed Replacement Kit 
Filter/File, Additional See 5424 
Fuse 2 Amp (Low Speed Dr.) 
Fuse 3 Amp (High Speed Dr.) 
Head Rd/Wr Downward Facing 
Head Rd/Wr Upward Facing 
Lamp, Encoder Disk 

Lamp, All Except Encoder Disk 
Motor, Drive 208 Volts 

Motor, Drive 230 Volts 

Motor Asm, Disk Stepper 
Switch Micro, Button 

Switch, Micro Head Load 
Switch Micro, Roller 

Tyre (Friction) 

Washer (For Drive Disk) 
Actuator Asm-Stepper 
Bearing-Lead Screw 

Brush Unit Asm 

Detent Pawl 

Disk Pack Sliding Knob 
Filter-Absolute 

Fuse-3.0A Lag High Speed 
Fuse-3.2A Lag High Speed 
Motor-208/230V 

Rattlesnake 

Stepper Motor Asm-Complet 
Switch-Brush Unit 

Voice Coil Asm 

Voice Coil-Coil Only 
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5445 
PART NO. 


2285316 
2267731 
2200106 
3285318 
2218105 
5357013 
2250816 
2218349 
2218348 
2128556 
2184104 
5374369 
111256 
6324 
111257 
107667 
107668 
596676 
5353883 
5353889 
5362163 
5440629 
5353890 
2250960 
2250962 
2250961 
2250963 
2271010 
2218005 
2180511 
2285318 
2285316 
2218348 
2250816 
2250844 
2218034 
2267770 
2154212 
2244898 
5362163 
2164584 
2261617 
2218674 
2154329 
355343 
2162551 
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DESCRIPTION 


Belt Drive 60HZ 
Brush Cleaning Cycle 
Brush Head 
Diaphram Detent 
Filter 2316 Pack BTM 
Filter B Gate 

Filter Drawer Large 
Filter Drawer Small 
Filter Main Absolute 
Filter Power Supply 
Filter SLT Main Gate 
Filter TROS SLT Gate 
Fuse AGC 1 1/2 
Fuse AGC 3 

Fuse AGC 4 

Fuse FNM 6 1/4 
Fuse FNM 8 

Fuse 15 Amp 

Lamp Amber CE Panel 
Lamp Clear CE Panel 
Lamp Drive Ready 
Lamp Green CE Panel 
Lamp Red CE Panel! 
R/W Head A-Down 
R/W Head A-Up 

R/W Head B-Down 
R/W Head B-Up 
Actuator Unit 
Carriage Asm 

Detent 

Detent Diaphram 
Drive Belt 

Filter Absolute 

Filter Front Door 
Head Load Armature 
Head Load Cam 


Head Load Cam Follower 
Head Load Cam Foll Spring 


Head Load Mag Asm 
Lamp Front Panel 
Oil-Hydraulic 


Rattlesnake (Cable Ret.) 


Spindle Asm 
Spring-Head Retract 
Switch-Head Retract 
Switch-Brush 


5471 
PART NO. 


5173811 
1175579 
1128380 
1175579 
1148714 

338165 
2391121 
1148022 
1460074 
1452391 
1148080 
1148265 
1148895 
1166551 
1147374 
1147371 
1173132 
1167998 


DESCRIPTION 


Belt-Motor 

Cord-Tab 

Cord-Carrier Return 
Cord-Tab 

Fluid Clutch 

Fuse 

Lamp 

Motor-1/35 HP 
Motor-1/20 HP 

Reed Switch-Trans Blk Asm 
Reed-EOF, Margin, Tab 
Reed Switch-Index 
Reed-Prt Feedback 
Spring-Cycle Clutch 
Tape-Rotate 

Tape-Tilt 

Tape-Velocity 

Type Ball 
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PROGRAMMING SECTION INDEX 


BSC Trace 2. 37 
CCED Operating Procedures (5415)... 22. 2 2 
CED Operating Procedures (5412) ............ 2.2.00. 00 2.200020 4 
CP—MLMP/MLTA Trace ... 0.0.00 0. ee 36 
PEFE Dump Procedures .........0.0.00 0.00002 ee 16 
Dump All of Main Storage .. 0.2.02. 16 
Dump Selected Portions of Main Storage .........-... 020002050 0b eee 16 
Dump Selected Portions of Disk 2... 0.0.0.2... 000000. ee 17 
Dump BSCC Storage to the Printer 22... 18 
Dump All of Main Storage to Disk File)... 0.0.0.0 020 020000200... 0004. 18 


Code Conversion Chart 2.0.0 0 ee 47 
Sondition Register Results... 0.0.0. 12 
SPU Instructions (5412 C) oo ee 65 


LCP/SCP Instructions ©... 00. 65 
Command CPU (CCP) .. 0... ee 66 
CPU Instructions (5415) 2.0.00 0 ee 67 
LCP/SCP tnstructions .. 0.00. 67 
Command CPU (CCP) .. 0... 71 
Disk Dump . 20... 26 
Disk Rebuiid Program ($$DISK) . 0.0.0.0... 000000 ee 33 
isk Storage Dump Procedure (Commercial) ..........2-202--0-0..0.22005 9 
Disk and Tape Dump Program (GDUMP)..........0..0.... 0.00.0 00 000008 26 
Disk/Tape Dumps... 0.0.0.0. 0. ee 14 
Dump, Determining Which One to Use... 2... 2 ee 13 
Dump to Disk Program .. 0... 000 19 
Error Log and Statistical Data Recording (5406) ..........0........0.00.. 8 
FE Utility Program for Basic 2... 0.2.0.0... 00002 ee 8 
File Compress Program (SFCOMP}) ......0.. 0.000000 ee 32 
Hex and Decimal Conversion/Addition .. 0.0.0.0... 0.000 2 ee ee 46 
Instruction Format... 0.0. ee 57 
Interrupt Trace Program ($STRACE) 0.2.02 40 
Starting the Interrupt Trace... 2.0.2. ee 40 
Displaying the Trace Table ........2022000202200 0000000000020. eee 4} 
Ending the Interrupt Trace... ee 42 
OCC Trace Command ..... 0.21. ee 42 
Trace Table Format of STRACE Entries. ... 2.0... 0.2.0... 00000202 eee 44 
3741 1.P.L. Simulation Program 26 ww 5 
Load 1/O Instructions 00. ee 96 
Local Storage Register (LSR) Display Procedure .........-..0...0.00005. 6 
Main Storage Dumps .......0.0.0.00000 0c ee 13 
Main Storage Dump (Hand Load Procedure) ............0 2.00000 e ee eee eee 15 
ain Storage Dump Procedure (Commercial)... 2.0.0.0... 0000.0. eee eee 8 
p Code/Instruction Description... 2.0.0... 02 ee 54 
Program Check Information ©... 0.0... 5 
PTF Installation (5406 Basic) 0... 2 ee ee 11 
PTF Installation (5406 Commercial) ........ 00000. ee ee 11 
Sense Instruction Formats 2.0... 0.00.00 00 ee 72 
Serv-Aid Display Program .. 0... 0 24 
Serv-Aid Dump/Display Programs ........0.0..0 00000 0c eee 21 
Stand-Alone Dump Program .......... 2.000000 eee ee 21 
ttart 1/O (SIO) Instructions 2... ee 107 
ape Dump . 2... ee 26 
7 Test 1/O and Branch (TIO) Instructions ........0..0.. 00000. eee 102 
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5415 CCED OPERATING PROCEDURES 
Customer Set Up 
6) 10K available in partition being prepared for CCED 


execution. 14K ts required when executing 2560 
diagnostics or ERAP on systems with tape attached. 


fe) Assign console as reader to the partition being prepared 
for diagnostics, 


oO Stop spool in the partition being prepared for diagnostics. 
QO Device to be tested must be avaiable. 
fe) Stop spooled reader, writer or punch tf assigned to 


device to be tested. 


a] Partition prepared for CCED execution at EJ. 
fe) If possible, use the 1403 as tagging device. 
PF KEYS 

PF1O To enter a command 

PFI2 To respond to 4 message 


Running Procedure 
fe) Start partition 


“ Depress PF 12 key, then move cursor to the CCED 
partition message line. (This message line should 
initially be at EJ nalt.) 

Depress ENTER key. 


fe) Display History 


if 1403 is not avatlable as the diagnostic log device, 
the diagnostic information will be avaifable in the 
system history area and can be seen by using the 
DH (Display History) command. 


Example: 


Depress PF 10 key 
Enter DH 
Depress ENTER key 


When history 1s displayed, a ‘B10’ appears in the 
upper left corner of the screen. If this ‘810° is 
altered to an ‘F10', the screen will scroll forward 
for 10 lines instead of backward. If a ‘C’ ts 
entered, the Display History function is cancelled. 
The number of tines to scroll can be altered by 
changing the ‘10’ to any number between ‘01--10'. 
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fe) Log 


- If 1403 is available as the log device, enter the following 
OCL: 


// LOG 1403, NOEJECT 
Depress ERASE EOF key 
Depress ENTER key 


oO Loading CCED — Enter following OCL 


// HALT 

// LOG 1403, NOEJECT (Optional — used if logging 
to 1403) 

// LOAD $CEOLD,uu — where uu is the unit that 
contains $CEOLD. (F1, F2, R1, or R2) 

Depress ERASE EOF key 

Depress ENTER key 

// RUN 

Depress ERASE EOF key 

Depress ENTER key 


e) Responding to CCED Messages 


When responding to the console prompting messages, 
the PF12 key must precede the keyboard entry for 
the three character program ID or the three digit 
routine number. After keyboard entry is made, 

the ENTER key is depressed. 


Example: Depress PF12 key 

E12 (entered via keyboard to load printer 
diagnostic) 

Depress ENTER key 

Depress PF 12 key 

OOC (entered via keyboard to load ripple 
print routine of diagnostic E42) 

Depress ENTER key 


oO Terminate CCED - Enter the following: 


EE — to terminate the device test 
El — to terminate CCED 


oO Loading ERAP 


If only the disk ERAP printout is desired, 
substitute SCEFF7 for $CEOLD in the load 
statement. 


NOTE: SCEFF7 or FF7, on completion, will always go 
to EJ. 
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5412 CCED OPERATING PROCEDURES 


Customer Set Up 
Minimum of 8K available in P1 

- EJ Halt displayed in PI 
Device to be tested must not be assigned to a 
customer's program or program level. 


Running Procedure 
Set Dual Program Select Switch to Program 1 
P-KB 
Depress the INTERRUPT key 
-- When the 5471 PROCEED light comes on, enter the 
following OCL statements: 
/INSME JOB SPOOL-NO 
//LOAD $CEOLD,XX 
//RUN 


NOTE 1: If only the disk ERAP printout is desired, 
substitute SCEFF7 for SCEOLD tn the load 
statement. 


NOTE 2: XX is the simulation area on the 3340 which 
contains the C.E. diagnostic programs. 
XX =» F1,R1,F2, or R2. 


All C.C.E.D. halts are indicated by ‘cE’ in the P71 stick 
lights accompanied by a printed Halt 1D and/or a message 
on the 5471. (See Diagnostic User’s Guide MDM Vol. 1A 
for Halt 1D references.) For all other stick light halts, 
refer to the customers’ halt guide. 


To Respond To the ‘cE’ Halt 

a Depress P1 HALT RESET 

— Enter the desired response to the prompting message 
- Depress the END key 


To Terminate, Enter The Following 

- EE -- To terminate the device test 
ae EJ -- To terminate C.C.E.D. 

- Depress the END key 
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PROGRAM CHECK INFORMATION 


Lrgin 
Displ Label bytes Description 
x‘'0100'° PCSTAT 0 Program check information start 
X'0100' PCADRG 2 Program check address register 
X'0102' PCSTRG 2 Program check status register 
Byte 1 
X'80' = Greater than 256K 
X’40' = reserved 
X’20' = Interrupt level 1D (4 bit) 
X'10' = Interrupt level 1D (2 bit} 
X'08' = Interrupt level 1D (1 bit) 
X‘04' = Any interrupt level 
X‘'02’ = Greater than 64K 
X'O1' = Greater than 128K 
Byte 2 
X‘80' = Storage violation 
X'40' = Invalid O-byte 
X'20' = Invalid Op cade 
X'10' = Invalid address 
X'08' = Privileged operation 
X'07' = reserved 
x‘'0104’ PCIAI 2 Interrupt level [AR 
X'0106' PCPMR 2 Interrupt fevel PMR 
X'0108' PCPSR 2 PSR 
X'010A’ PCXR2 2 XR2 
x'010C’ PCXR1 2 XR1 
X‘O10E PCTCB 2 Address of associated TCB (if known) 


3741 1.P.L. SIMULATION PROGRAM 


This program will simulate [PL from the 3741 on 5412/5415 SYSTEMS where the 3741 
is not the ALTERNATE LOAD DEVICE. 


Manually insert the following 29 byte bootstrap in storage starting at Address 0100: 


ADDRESS DATA 

0100 C2 02 0100 LOAD INDEX REG = 0100 
0104 Bl 41 1B LOAD FUNCT. REG. = 4000 
0107 BI 42 1C LOAD REC. LENGTH = 128 
010A F3 43 08 FORCE RESPONSE 

010D B1 44 19 LOAD DATA ADDR. = 0000 
0110 F3 41 00 READ ONE SECTOR 

0113 El 42 13 LOOP ON BUSY 

0116 CO 87 0000 GO EXECUTE 1ST SECTOR 
O11A 40 00 

O11C 7F 
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LOCAL STORAGE REGISTER (LSR) DISPLAY PROCEDURE 


This display procedure altows the user to display the contents of 
any local storage register without destroying the contents of that 


register, 


1 Depress SYSTEM RESET. 
2 Set mode selector switch to ALTER STORAGE 
3. Enter the following into storage: 


FO 5D 6F 

30 00 0008 

34 O01 0013 

oc =6©690)~=—(:0001 0013 
FO 00 O00 

CO 87 =0000 


4. Set mode selector switch to ALTER SAR and enter 0003. 


5. Set mode selector switch to PROCESS 


6. Set console address/data switches as follows: 
a. The two leftmost switches to 34 (to store a register) 
or 30 (to sense a register). 
b. The two rightmost switches to the register to be 
displayed (see following chart) 


7 Press console START. A halt condition ts displayed on the 
console lights. Ignore the halt. The Q code of this hait is the 
high-order byte of the register being dispiayed. (This ts 
displayed by the lights on roller 3.) 


8. Press console START again. Another halt condition occurs 
The Q code of this halt is the low-order byte of the register 


being displayed. (This is displayed by the lights on roller 3.) 


9. Set the rightmost console address/data switches to the next 
register to be displayed. 
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LSR DISPLAY PROCEDURE (Continued) 


Switch Settings 


Sw 3,4 


01 
02 
04 
08 
10 
20 
40 
80 
CO 
AO 
90 
88 
84 
82 
81 


129 
1403 


1442 


2222 


2265 
2501 
2560 


3277 
3411/3410 
5203 


5213 


5424 


5444 


CPU LSR 


XR1 
XR2 
PSR 


ARR (current ARR on 5415) 
IAR (current [AR on 5415) 
P1IAR (PGM Lvl IAR on 5415) 
P2-IAR (PGM Lvi ARR on 5415) 


5448/5445/3340 DDDR 


5496 
BSCA-1 
BSCA.2 
SIOC 
3741 
BSCC 
MLTA 


IAR-0 
1AR 1 
{AR 2 
JAR -3 
IAR - 4 
{AR -5 (5415 only) 
1AR -6 (5415 only) 
IAR -7 (5415 only) 
WOLSR Sw3,4 
DRAR FO 
LPIAR E4 
LPDAR E6 
MPTAR 54 
LLAR EO 
PDAR E4 
PCAR E6 
CRTAR 90 
CRAR 3C 
MPTAR F4 
MRDAR_ F5 
MPCAR F6 
CRTAR 1B 
MTDAR 64 
LPIAR E4 
LPDAR E6 
LLAR EO 
PDAR E4 
PCAR E6 
MPTAR F4 
MRDAR~ F5 
MPCAR F6 
DFDR A4 
DFCR A6 

C4 
DDCR C6 
DRAR FO 
BSCAR-1 84 
BSCAR-2 8C 
SIAR 34 
DSAR 44 
CAR 24 {Line 1 or 2 must be selected first} 
SAB 2B 
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ERROR LOG AND STATISTICAL DATA RECORDING 5406 


The BASIC program system accumulates two types of error recording. All 1/O device 

errors are recorded in an area called OBR (outboard recording). Various counts of temp: 
orary errors (ones subsequently overcome by retry) and other statistical data are re 

corded in an area called SDR (statistical data recording). OBR I/O errors cause the Q, R, 
sense bytes and other data to be recorded in the OBR table located on sectors 7 and 8 of the 
fixed disk on drive 1. The most current OBR entry is found by using the first two bytes of 
sector 7 as displacement from the beginning of sector 7. 


Sectors 3 through 6 contain 512 two-byte counters which are used to accumulate statistics 
about temporary and permanent {/O errors which have occurred. This data in these count: 
ers is called SDR (statistical data recording). SOR data is recorded on sectors 3 through 6 

of the fixed disk on drive 1. 


The OBR and SDR data are retrieved from the disk and printed on the printer by the CE 
utility program ERAP. 


The ERAP ID is FF7 and is called in via DCP. 


FE UTILITY PROGRAM FOR BASIC 


OPERATING INSTRUCTIONS 


1. Manually record the [AR and ARR. 
2. Press System Reset and then System Start. (Message Printed CD, DD, VM, CP, DP, DC, 
DW,H,R,T...) 
3. Type the letter (s) representing the desired function and press the carriage return key. 
The functions available are: 
CD - Core Dump 
DD - Disk Dump 
VM -. Virtual Memory Dump 
CP - Core Patch 
DP - Disk Patch 
DC - Disk Compare 
DW - Disk Write 


H - Halt 
R - Return to Operating System 
T - Trace 


4, The system will request additional information such as core addresses, disk addresses or 
line numbers. Incorrect entries will cause the system to make a second request. The 
carriage return must be pressed following each entry. Use the Disk Address conversion 
chart to find the addresses for disk sectors. 

5. When the Utility functions are complete press ‘’R’’ to return to normal operation. 


MAIN STORAGE DUMP PROCEDURE (COMMERCIAL) 


. Set address/data switches to ‘CEFE’. 

. Press system reset. 

. Press start. A halt ‘D’ results. 

Set rightmost address/data switch to ‘0’. 

. Press start. A halt ‘D1’ results. 

Set the two leftmost address/data switches to the ‘start of dump address’. Set the two 
rightmost address/data switches to the end of dump adaress. 


Onewn- 


Note: Only the two high-order hexadecimal digits of the storage address are used for 
dump addresses. The two low-order hexadecimal digits are not required. 
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FE UTILITY PROGRAM FOR BASIC (continued) 


MAIN STORAGE DUMP PROCEDURE (COMMERCIAL) (continued) 


: 7. Press start. If a halt ‘D4’ results, press start once more. 


After the specified area of main storage has been dumped, a halt ‘D’ (step 3 previous) is 
displayed. At this point, another request for a rnain storage or disk storage dump can be 
made, 


Note: 1f the address/data switches are set to anything other than ‘CEFE’ when system 
reset and start are pressed, only the first 400 bytes of main storage are dumped 
followed by a halt ‘D5’. 


To initiate any other action, an IPL must be performed. 


DISK STORAGE DUMP PROCEDURE (COMMERCIAL) 


1. Set address/data switches to ‘CEFE’. 

2. Press system reset. 

3. Press start. A halt 'D’ results. 

4. Set the rightmost address/data switch to ‘2°. 

5. Press start. Ahalt ‘D2’ results. 

6. Enter the starting disk address into the address/data switches. Use the ‘CCSS’ format 
shown in the table. 

7. Press start. A halt ‘D3’ results. 

8. Enter the ending disk address into the address/data switches. 

9. Press start. The sectors specified will be dumped. At completion, a halt ‘D2’ (step 5 above) 
will occur. At this point, only additional disk dumps can be initiated or an IPL performed. 


Note: When multiple main storage and disk dumps are required, it is advisable to take all 
main storage dumps before doing the disk dumps. 


PROG. —-9 


FE UTILITY PROGRAM FOR BASIC (continued) 


The following address/data switch settings are used to indicate the specified area on disk that 
is to be displayed. 


SWITCH SETTING MEANING 
The two leftmost 00-C8 Selected cylinder number on the specified disk (CC) 
address/data switches 
The two rightmost See the Sector number (beginning of end) on the specified 
address/data switches follawing disk that is to be displayed (SS). 

table 


Settings for the Specified Disk 
Ri Fi R2 F2 


Settings for the Specified Disk 
R1 F1 R2 = F2 


=_ — 
- OO MWnwOIA AWN HH OO 
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PTF INSTALLATION 
BASIC 
1. IPL the system and enter the date. 


2. Type ‘PTF’ when system ts ready. 
3. Enter PTF just as it appears in the RETAIN message. (Sample below) 


HDR .BS001 2A44 R1 
PTF .ADPRIN OO9BBA 
DATA B9F4 OBFD 6E 

END 6B4C 


4. Type “ASSIGN-WORKAREA" to update the programs in the workarea. 
5. Verify that the problem has been corrected. 


COMMERCIAL 


1. IPL the system and enter the date. 

2. When “READY” is printed enter LOAD. 

3. Foilow the sample to enter the PTF data. The underlined portions have to be entered by 
the operator, the rest is printed by the system. 


SAMPLE ONLY 


ee ee te HH ee He Oe Oe a a a he 


010 LOAD NAME- $SGPTF 
011 UNIT R1 

020 DATE (11/1/70) 

030 SWITCH (00000000) 

040 FILE NAME- 


a ee 


MODIFY 
RUN 
ENTER CONTROL STATEMENT 
HDR__$$RO001, 3088, Ri 
HDR $$RO001, 3DB8, R1 


ENTER CONTROL STATEMENT 


PTF O$$RBIP, 01, EIFE 
PTF O$$RBIP, 01, E1FE 


ENTER CONTROL STATEMENT 


DATA FBB4, 04DE, E8C4, C1C5, D9 
DATA FBB4, 04DE, E8C4, C1C5, D9 


ENTER CONTROL STATEMENT 


END ADOC 
END ADOC 


ENTER CONTROL STATEMENT 
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CONDITION REGISTER RESULTS 


Binary 


Value 


Result Result Result 
Decimal 1S iS iS 


Anith Positive Negative! Zero 


Compare 
Logical 


Sub Logical 


Add . Carry 
Logical and 1S 


and not Zero 
Add Zero 


Register Result 


Positive | Negative | Source 
iS 
zero 

Branch or Test Over- 
Jump on False flow 
Condition* Reset Reset 
if if 
Tested Tested 
Condition Binary Decimal | High Low 
Over- Over. or or 
flow flow Positive Negative 


Branch on Condition 
Q Bit 0 = 0 Absence of Condition 
Q Bit 0 = 1 Presence of Condition 


Result 
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DETERMINING WHICH DUMP TO USE 


Determining which dump program to use depends on why the dump ts needed. The 


following charts give the functions of and when to use each dump program: 


Main Storage Dumps 


Dump 


Gree? 


Stand- 
Alone 


4,6 


OCC 
DUMP 
SYSTEM 


Select D 
Option to 
Messages 2 


Note: 


Functions 


Dumps all of main 
storage and transient 
aléa, Or Main storage 
within limits or 
BSCC storage. 


Also, dumps alt of 
main storage and 
transient area and 
BSCC storage to a 
disk file. (See note.} 


Same as CEFE (up to 
64K) to the printer. 


Dumps partition Pn 
from 0000 to end of 
partition, then cancels 
job. (m = cancel 
option 2 or 3). 

(See note.} 


Dumps all of main 
storage except 
transient area to 
the printer. Also, 
dumps all of main 
storage to a disk 
file. (See note.) 


Dumps partition associ 
ated with message, file 
share area, and transient 
area, if required, then 
effects 3 option. 

(See note.) 


When to Use 


When gathering 
APAR materials for 
system problems. 


When CEFE fails. 


When canceling 
execution of a job 
with a dump of 
the partition and 
system problems 
not suspected. 


When dumps of 
both partitions are 
required, transient 
area is not needed, 
and continued 
execution is desired. 


To dump partition at 
a particular message. 
Only works if mes- 
sage was issued by 
partition 1, 2,or 3 
and a D option was 
allowed. 


How to Use ° 


See CEFE Dump 
Procedures in 
this section, 


See Stand-alone 
Dump Program 
in this section. 


Operator's 
Guide. 


Operator's 
Guide. 


Operator’s Guide 
and Message 
Manual. 


Also dumps saved transient area if owned by ABTERMED task. 


In addition, SWA, and SHA are placed in the dump disk file. 


'IPL is necessary after this dump. The output cannot be spooled. 


"IPL is not necessary after this dump. The output can be spooled. 

“The Jogic of these dumps (except for SVAID) is documented in the /BM System/3 
Model 15 Supervisor and 1OS Logic Manual, SY 21-0033. The logic of SVAID ts 
documented in the /BM System/3 System Services Program Logic Manual, SY 21-0036. 

* Output cannot be spooled. 


*See Dump to Disk for more information. 
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Main Storage Dumps (Continued) 


Dump Functions 

SVAID? Dumps selected areas 
of main storage (menu 
options}. 
(See note.) 


Note: Also dumps saved transient area i 


Disk/Tape Dumps 


Dump Functions 


Dumps simulation area 
storage (only the simu- 
lation area loaded by 
IPL to the printer. Also 
dumps to disk the SWA 
for P1, P2, and P3, the 
transient area, and a 
part of the SHA. 


CEFE'*5 


SVAID Dumps selected areas 
of simulation areas 
and main data areas 


(menu options). 


$DUMP Dumps tape and disk. 


OCC Dumps SWA for P1, 

DUMP P2, and P3, the 

SYSTEM transient area at PC, 
and part of the SHA 
to disk. 


When to Use 


When desirable to 
continue execution 
of jobs after dump 
completed. 


How to Use' 


See SERV-AID 
Dump /Display 
Programs in this 
section. 


f owned by ABTERMED task. 


When to Use 


When SVAID cannot 
be used to dump sys 
tem residence disk. 
Another IPL is 
necessary. 


When dump of 
selected areas 
needed and then 
continue executing 
jobs in system. 


Use as a Separate 
job step in the 
job stream. 


When a dump of 

all main storage is 
needed and con- 

tinued execution 

is desired. 


How to Use 


See CEFE Dump 
Procedures in 
this seciton. 


See SERV-AID 
Dump /Display 
Programs i this 
section. 


See Disk ard 
Tape Dump 
Program in this 
section. 


See Operator's 
Guide. 


"The logic of this dump is documented in the /8M System/3 Medel 15 Supervisor and 


10S Logic Manual, SY 21-0033. 


The logic of these dumps ts documented in the /BM System/3 Mode! 15 System 


Services Logic Manual, SY 21-0036. 


>The logic of these dumps (except for SVAID) 1s documented in the /BM System /3 
Model 15 Supervisor and 10S Logic Manual, SY 21-0033. The logic of SVAID ts 
documented in the /BM System/3 System Services Program Logic Manual, SY 21-0036. 


4 Output cannot be spooled. 


“See Dump to Disk for more information. 
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HAND LOAD MAIN STORAGE DUMP PROCEDURE 


if the main storage dump procedures fail, it may be because low core has been overlaid, 
or the Supervisor Dump linkage has been destroyed. The following routine may be used 
to obtain a CEFE dump: 


1. Depress System Reset. 

2 Set Mode Selector to Alter SAR. 

3: Set Data Switches to 1000 and press start. 
4. Set Mode Selector to Alter STOR 

&. Enter the following into Main Storage 


31 C4 1030 
31 C6 103C 
F3 CO 00 

C1 C2 1008 
F3 C200 

Ci C2 1012 
3C 07 103A 
3C 21 1036 
31 C4 1030 
31 C6 103C 
F3 Ct 00 

C1 C2 1029 
CO 87 0800 
04 00 00 00 
01 29 00 01 
00 07 00 31 


6. Alter SAR to 1000. 


7. Set Mode Selector to process. 
8. Press start. 
Note: Do not attempt to use dump to disk option. 
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CEFE DUMP PROCEDURES 


The CEFE dump provides 4 quick, simple way to dump main storage oF a simulation 


dfed arty the simulation ated loaded by IPLi Five durips ate available 


] Dump abot main storage to the printer 


ine) 


Dump selected portion of main storage to The pruiter 
3 Dump selected portion of disk storage to the printer, 


4. Dump all of main storage, SWA for PT, P2, arid P38) transient area, part 
of SHA, and the BSCC storage to disk 


5. Dump the BSCC storage to the printe: 


Operating Procedures to Dump All of Main Storage 
] Set console data switches to greater than hex CEFE 
2. Press SYSTEM RESET key. 


3. Press START key. 


Operating Procedures to Dump Selected Portions of Main Storage 
1. Set console data switches to hex CEFE or less. 

2. Press SYSTEM RESET key. 

3, Press START key. 


4. When 50 message occurs, set (or ieavel data switches to an even value (out oot 


‘*XXDD' or ‘XXEE’). 

5. Press START key. 

6. When 5C message occurs, enter address to start dumping. The address 1s entered 
via data switches in multiples of 256 (hex 100): that is OOEO entered in the 
data switches represents physical address OGEOO0 

7. Press START key. 

8. When EC halt occurs, enter address to end dumping. 


9. Press START key. 


10. After storage is printed, return to step 4 (50 halt) to dump other selected 
portions of storage. 


Note:  CEFE stores the program ARR at iocations 6 and 7 of main storage atte! 
the SYSTEM RESET and START keys have been pressed 
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The following information ts stored in the transient area by the CEFE dump 


program. 
Address Description 
OF AO-OF BF ATRs (31-0) 
OF CO-OF DF SPRs (31-0) 
OFEQ-OFE1 ILO JAR 

OF E2-0F E3 iL1T IAR 
OFE4-OFE5 IL2 IAR 

OF E6-O0FE7 IL3 1AR 
OFE8-OF ES IL4 IAR 
OFEA-OF EB tL5 IAR 
OFEC-OFED iL61AR 
OFEE-OF EF iL7IAR 

OF FO-OFF3 Timer value 
OFF4-0FF5 CAR (BSCA 1) 
OF F6-OFF7 CAR (BSCA 2) 
OFF8-0F FS CAR (BSCC 1} 
OFFA-OFFB CAR (BSCC 2) 


Operating Procedures to Dump Selected Portions of Disk 


Set console switches to hex CEFE or less. 
Press SYSTEM RESET key. 
Press START key. 


When 50 message occurs, set (or leave) data address switches to an odd 
value (but not ‘XXDD’ or ‘XXEE’'). 


Press START key. 

When 55 message occurs, enter beginning sector address. The disk address 

is entered via the data switches. Switches 1 and 2 specify cylinder number, 
switches 3 and 4 specify sector. The sector number is the nearest multiple 

of four less than or equal to the specified number. 

Press START key. 

When ES message occurs, enter end sector address. 


Press START key. 


After disk area is printed, return to step 4 (50 message) to dump other 
portions of disk. 
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Operating Procedure to Dump BSCC Storage to the Printer 
1}. Set the console switches to CEFE or less 


2. Press SYSTEM RESET key 


iw 


Press START key 

4. When 50 message occurs, set (or leave} the data address switches to hex XXEE 
5 Press START key. 

6. After BSCC storage is printed, return to step 4 (50 message! to do another 
dump. tf BSCC is not supported or if the microcode hag not been loaded to 
the attachment, the 5O message will recur. 

Note. When this option is used, matin storage between hex COOO and EFFF 16 


not preserved. 


Operating Procedure to Dump All of Main Storage, SWA for P1, P2, and P3, 32 Sectors 
of SHA, Transient Area, Transient Area at PC (if available) and the BSCC Storage (if 
applicable) to a Disk File 


ai Set console switches to hex CEFE ar tess. 


Note: The dump file SSYSOUMP must be om the main data area of the 
IPLed pack at this time. 


2. Press SYSTEM RESET key. 

3. Press START key. 

4. When 50 message occurs, set (or leave) the data address switches to hex XXDD. 
5. Press START key. 

§ After the data is dumped to the disk file, an E4 message will occur. 

To dio other dumps, go back to step 1 Gr set switches and press START key. 

Note: The use of this option will cause main storage between hex COOO and EFFF 


to be overlaid. If a printer dump of this area is required in addition to the disk dump, 
the printer dump must be done first 
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Restrictions 


@ if adisk dump is taken first and then a main storage dump, the transient area 
is Not guaranteed. 
The SYSLOG print buffer located at 077C-0800 is not preserved. 
The 5C message address must be less than the EC message address. 
The 55 message address must be less than or equal to the ES message address. 
The highest valid address that can be entered via the data switches is one 
greater than the amount of main storage the machine has. Thus 0400 is the 
highest valid request for a machine with 256K. Any request greater than this 
causes an immediate return to 50 message. 
If low storage (address 0) is destroyed, CEFE does not function by RESET 
and START. 
An illegal cylinder or sector specification effects an HE message after which 
the main option 50 message returns. 
Printer error conditions during a CEFE dump causes a &P hait. 
@ if the dump-to-disk option or the BSCC storage option is used, main 

storage between hex CO0OO and EF FF is not preserved. 


DUMP TO DISK PROGRAM 


You must ensure that a file labeled $SYSOUMP is on the main data area of the 
IPLed pack before you use the dump-to-disk option of either the CEFE dump 
program or the OCC dump program. !f more than one $SYSDUMP file exists, 
the dump will be written to the file with the most recent date. 


The minimum size of $SYSDUMP depends on the main storage size of the system 
to be dumped. The following table will help you determine the size of $SYSDUMP.: 


Main Storage 


Size in Bytes Tracks 
96K 20 
128K 22 
160K 25 
192K 27 
224K 30 
256K 33 
384K 43 
512K 54 
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When you use the dump to disk option, SSYSDUMP ts togded with the followrag 


information 


CC HH + OFF through CC/HH + 2°30 SWA for Pl 

CC'HH + 3°17 through CC/HH + 5:30 SWA for P2 

CC: HH + 6:1 through CCSHH + 8°30 SWA tor P3 

CC OHH + 9/17 through CCAHH + 9/20 SHA 

CC/HH + 9-21 through CC/HH + 9°28 Transient area (CE FE onty) 

CC/HH + 9/29 through CC-HH + 9.30 Tiansient area at PC, if applicabiy 

CC/VHH + A/T through CC/HH + A/30 BSCC storage, ff apoleable 
(CEFE only} 

CC/HH + Brl through end of file Main storage 


Any fegitimate method of creating the SSYSDUMP file can be used. The followry 
OCL staternents may be used to create the file using the SCOPY utility program 


' LOAD SCOPY unit 
’ FILE NAME-COPYO,PACK-name, UNI T-unit, RETAIN-P, 
LABEL SSYSDUMP, TRACKS xx! 
FILE NAME-COPYIN, UNIT. unit 
‘f RUN 
‘” COPYFILE OUTPUT-DISK 
/ QOUTDM 
? END 


A /* record (end of file) must then be read by the taput device tisted as UNEP on the 
COPYIN statement. 


When SSYSDUMP is full, it can be printed by the print utlity SCPRNT. 
The following OCL. ts required 
// LOAD SCPRNT, UNIT 
FILE NAME-SSYSDUMP, UNIT-unit, PACK-name 


RUN 


You should not run SCPRNT and use the OCC dump. to-disk command simultuneously 
because the printout of the SSYSDUMP file will be invalid, 


‘Refer to table on preceding page 
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STAND-ALONE DUMP PROGRAM 


When the CEFE main storage dump fails to function properly because some error 
has destroyed the low storage linkage to the dump routine, or the dump routine 
itself, a card loadable main storage dump can be used to dump main storage to 
the printer. 


The main storage dump program that can be loaded by IPL from an alternate 
input device is provided on the PID pack, The program must have been previously 
punched from the source library (LIBRARY-S) using $MAINT. 


The program named $D96AN can be used with an MFCU as an alternate IPL 
device anda printer with an AN or an LC chain. 


The dump program itself occupies 768 (hex 300) bytes of main storage. The 768 
bytes can be anywhere in the machine. Choose an area that does not contain 
pertinent information. The bootstrap loader used to load the dump program into 
main storage occupies the first 256 bytes of main storage. The dump program 
dumps only the first 64K of storage. 


To use the card-loadable dump program: 


1. Place the program in the primary MFCU hopper. 
2. Set the PROGRAM LOAD SELECTOR switch to ALTERNATE. 
3. | Press PROGRAM LOAD key. 


4. When the CU halt appears, dial in the location at which the dump program 
is to be loaded, then press START key. 


5. When the 5E message appears, dial in the bounds of storage you wish to 
dump. The left two dials set the high-order two digits of the beginning 
dump location, the right two dials set the high-order two digits of the 
ending dump location. After setting the dials, press START key (if the 5E 
message remains, the begin location was set higher than the end location). 


6. After printing the dump, the dump program returns to the 5E message. At 


this time, if you wish to dump another area of main storage, you can do so 
without reloading the dump program. 


SERV-AID DUMP/DISPLAY PROGRAMS 


The SERV-AID dump/display programs provide the customer engineer with a 
choice of two types of output: hardcopy (printer) or display screen. The data 
dumped on the printer can be selected via an option menu. The display screen 
is used only for main storage display. 
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SERV-AID Dump Program 


The SERV-AID dump program provides the customer engineer with a selective 
dump that can be used without destroying data in the system. The program runs 
completely in the transient area. Upon completian of the required dump(s), the 
system continues operating. 


Each recognizable data area is printed with the first byte referenced as location 
0000. This allows easy reference from the data area formats described in 
section 2 of this manual. 


CAUTION 
The selected data is printed even if the printer is being used by spool or a partition 


program. 


Starting Program and Selecting Options 


The program can be called at any point of system operation by the following 
steps: 


1. Press program function key PF 10. 


2. Key in DISPLAY SVAID (or D SV). 


3. The option is displayed. 


C —X-NNNNNN yNNNNNN ENTER REPLY 
- SVAID OPTION MENU - 
C . EQS 08. SHA 
O1. Pl O09. SPOOL FILE 
O2. P2 10. DTFS 
O03. P3 11. FILE SHARE AREA 


04. COMMS 12. CHECKPOINT/RESTART 

05. TCBS P1,P2,;P3,ALL 
O06. SPVR PHYSICAL AREA 
O7. N/A ON DISK 

(ERROR MESSAGES) 

ENTER DISPLAY REQUEST MSG NOT RSP O2 


4. Key in desired option number or option number and limits; press ENTER 
key. If invalid limits are entered, the optien menu is refreshed and a 
diagnostic message is displayed. 


Note: On printer |/O error halt (6P), ready the printer and press the 
START key. 


5. When requested dump is finished, the option menu is displayed for further 
selection. 
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Ending Program 


To end the program, select option C (cance!) when the option menu is displayed. 
The system resumes operation at the point that the program was interrupted for 
this display. 


To cancel a dump during printing, set the console data switches to FFFF. When 
the cc message occurs, leave the switches at FFFF and press the START key. To 
continue the dump after the cc message, set one of the data switches to a non-F 
value and press the START key. 


Dump/Display Options 


Options Description 
Cc Cancel the program and continue system operation. 
01-03 Program partitions. Print all of main storage assigned to that 


partition if limits are not specified. To selectively print main 
storage, limits are entered imhexadecimal following the option 
number (O1—xxxx xxx). 


04 Communications areas. Print SYSCOM and al! PLCAs. 

05 Task control blocks. Print all TCBs in order of priority. 
Note: Except for the wait and console management TCBs, all TCBs 
are printed with dispatchability bit (TCB DS1) set to nondispatch- 


able (hex 80). 


06 Supervisor. Print alf of main storage fram hex 0000 to the start of 
partition 1 (includes trace table if $STRACE is active}. 


07 Not applicable. 
08 System history area. Print system history area from system pack. 
og Spool file. Print contents of spool file. 


OTFs. Print DTFs for all program partitions. Print associated |OBs 
for all opened disk and tape DTFs. 


File share area. Prints out file share area. (File share queue, short 
DTFs, common area.) 


12 Checkpoint restart. Prints out the checkpoint/restart area. 


13-16 SWA-P1, SWA-P2, SWA-P3, all scheduler work areas. 
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Dump/Display Options (Continued) 


Options Description 

D1-D4H Causes a dump of either a main data area, a simulation area, a 
(physical VTOC for a main data area, or a VTOC for a simulation area. 
areas on Valid options for VTOC: 

disk): VTOC of main data area—D1, D2, D3, 04, D31, 032, 033, 034, 


D41, D42, 043, D44. 

VTOC of simulation area—D1A, D1B, 01C, D1D, D2A, B28, D2C, 
D2D, D3A, D3B, D3C, D3D, D3E, D3F, D3G, D3H, D4A, D4B, 
D4C, D4D, D4E, D4F, D4G, D4H. 

VTOC dumps include the volume label, the file index and the file 

labels. 


Valid options for disk: Same as VTOC except that a D must be 
inserted after the option (for example, D16-D-CCHHRR, CCHHRR 
for main data area and 01A-D-CCSS, CCSS for simulation area). 
The start and end address of the simulation area must be given as 
hexadecimal values in the format CCSS,CCSS, where CC is the 
cylinder address and SS is the sector address. 

The start and end address of the main data area must be given as 
hexadecimal values in the format CCHHRR,CCHHRR, where CC is 
the cylinder address, HH is the head number, and RR is the record 
number. | 


Note: \f an error occurs, a diagnastic message is displayed in line 11 of the display 
scrgen, or printed on the fine printer. , 


For 3340/3344, cylinder 0 head 0 limits are records 0-3 and 25-48. 


SERV-AID Display Program 

The SERV-AID display program provides the customer engineer with a method of 
dynamically displaying (on the display screen} up to 80 bytes of main storage. 
Starting the Display 


The program is loaded into and executes from the transient area. The'program 
can be called at any point in system operation by performing the following steps: 


1, Press program function key PF10. 
2. Key in DISPLAY CORE (or D CORE). 
3, Press the ENTER key. 


The first 80 bytes of storage are then displayed. 
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Displaying More Data 


Additional areas of main storage can be displayed if storage areas and limits are 
specified. These specifications are entered starting in position 1 of line 1: 


ssss eeee = Start and end hexadecimal addresses of main storage, without 
regard for program partitions. 

Start and end hexadecimal addresses of main storage used by 
program partition 1. (Hex 0000 is end of partition 1.) 


ssss,eeee ,P1 


ssss,eeee,P2 = Start and end hexadecimal addresses of main storage used by 
program partition 2. (Hex 0000-1000 are considered part of 
partition 2.) 

ssss,eeee,P3 = Start and end hexadecimal address of main storage used by 


program partition 3. 
ssss,eeee, XX X = Start and end hexadecimal addresses of main storage used by 
CCP program task. The vaiue of XXX is listed as follows: 


xxxx,eeee,CCC - CM communications manager 
xxxx,eeee,CDD — DFF display format facility 
xxxx,eeee,CEE — CCP user task 

xxxx,eeee,CTT — Termination task 
xxxx,eeee, CPP — Command processor 
xxxx,ee0e, C44 
xxxx,eeee,C55 
xxxx,eeee C66 
xxxx,eeee,C77 
xxxx,eeee C88 
xxxx,eeee COQ 
xxxx,eeee, CGG 
xxxx,eeee,CHH 
xxxx,eeee, CUU 
xxxx eeee CVV 
xxxx,eeee CWW 
xxxx,eeee,CXX 
xxxx,eeee CY Y 
Xxxx,eeee ,CZZ 


CCP user tasks 


Position O of line 1 must be blank when addresses are entered. 


Scrolling Through Storage 


When an F (forward) or a B (backward) is entered in position 0 of line 1, the 
display scrolls forward (toward higher addresses) or backward (toward 0000). 
Each time the ENTER key is pressed, 80 more positions are displayed. When 
console switch 4 is set to an F and ENTER is pressed once, the display is made 

to scroll repetitively until the switch is set to a non-F value. Scrolling stops when 
end of storage is reached on forward scroll — end of partition (if Px was specified) 
or end of main storage or 64K (whichever is lower, if Px was not specified). 
Scrolling stops when hex 0000 is reached on backward scroll. 


Cancelling Display Program 


To cancel the SERV-AID display program, enter a C in position 0 of line 1 and 
press ENTER. 
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DISK AND TAPE DUMP PROGRAM ($DUMP) 

SDUMP provides the facility to list the contents of disk or magnetic tape. 
Prompt messages are displayed on the display screen, and the user enters selec- 
tions on the keyboard. 

Control Statements 

The following control statements are needed to load the dump program. 


// LOAD $DUMP,code 
// RUN 


Code Meaning 


R1 R1 simulation area 
Fl F1 simulation area 
R2 R2 simulation area 
F2 F2 simulation area 


Selecting Options 


After the dump program is loaded, communications between the user and the 
program is through the keyboard/display screen. The first prompt to the user 
is ta determine which type of dump is to be done, tape or disk. 


$DUMP 
ENTER SELECTION OVER THE X 
D=5444/3340 DISk 
T=TAPE 
C=CANCEL 


M= 3344 DISK 


The user enters a request over the X: 


D = 5444/3340 disk 

T = Tape 

C = Cancel 

M = 3344 disk (will not appear if 3344 not supported) 


The program analyzes the response and continues prompting for information 


regarding the selected dump. If an invalid request is entered, the prompt is 
reissued, 
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Disk Dump Operating Instructions 


After the disk dump function has been selected, communications between the 
user and the program continues via the keyboard/display screen as tollows: 


3340 Only 


q CHANGE X'S TO DISK DUMP UNIT &€ LIMITS 
ig * R1,F1,R2,F2 * *“ D1,D2,D3,D4 * 
ct UNIT T Xx UNIT XX 
4 CYL/SEC HEX ADDR CYL/HEAD/REC HEX ADDR 
START CYL/SEC XXXX STRT C/H/R/ XXXXXX 
AZ END CYL/SEC XXXX END C/H/R XXXXXKX 


Note: The units listed indicate system configuration. 


*R1,F1, R2, F2* 
UNIT XX 


XX should contain F1, R1, F2, R2, or left as XX if a 3340 main data area disk 
dump is being requested. 


START CYL/SEC XXXX 
END CYL/SEC XXXX 


The cylinder number is placed in the first two positions and must be a hexa- 
decimal number between 00-CA. 


Note: 01, 02, and 03 are invalid cylinder numbers for simulation areas on the 
3340 or 3344 logical volumes. 


The sector number is placed in the last two pasitions. This number must be 
between 00-5C or 80-DC. If the sector number specified is not a multiple of 4, 
it is rounded down to a multiple of 4. 


The end address must be greater than or equal to the start address. 


*D1, D2, 03, 04" 
UNIT XX 


PROG. — 27 


XX should contain D1, D2, D3, or D4—or be left as XX if a simulated disk dump 
is being requested. 


STRT C/H/R XXXXXX 
END C/H/R XXXXXX 


The first two positions are the cylinder number, which must be hex 00-D1. 
The second two positions are the head number, which must be hex 00-13. 
The last two positions are the record number, which must be hex 00-30. 
The following exceptions apply: 


CYL 00 HEAD 00—Only records 1, 2, 3, 19-30 
CYL 00 HEAD 03-—Only records 1-16 


The last address that can be read is CYL D1, HEAD 07, REC 30. 


The end address must be greater than or equal to the start address. 


3344 Only 


CHANGE XS TO DISK DUMP € LIMITS 
*D31,D32,D33,D34 1 D41,D42,D043,544* 
UNIT XXX | UNIT XXx 
CYL/HEAD/REC i CYL/HEAD/REC 
START C/SH/R XXXXKX !$ STRT CSH/R XXXXXX 
END C/H/R XXXXXX ; END C/H/R XXXXXX 


*D031, D32, D33, D34 
UNIT XXX 


XXX should contain one of the four logical volumes on D3 (D31, 032, 033, D34) 
or be left as XXX if a logical volume on D4 is being requested. 


STRT C/H/R XXXXXX 
END C/H/R XXXXKX 


*D41, D042, D43, D44 
UNIT XXX 


XXX should contain one of the four logical volumes on D4 (D41, D042, D43, 044) 
or be left as X XX if a logical volume on D3 is being requested. 
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STRT C/H/R XXX XXX 
END C/H/R XXXXXX 


The first two positions are the cylinder number, which must be hex 00-D1. 
The secand two provide the head number, which must be hex 00-13. 

The last twa positions are the record number, which must be hex 00-30. 
The following exceptions apply: 


CYt 00 HEAD 00-—Only records 1, 2, 3, 19-30 
CYL 00 HEAD Q3--Only records 1-16 


The end address must be greater than or equal to the start address. 


The user enters the required data as follows 


1. Press the tab ( ———*] ) key tu reach the Grae) locates, 

2 Key in the unit cumber, stact address, gees oud viedress 

3. Press the ENTER key. 

4. If you receive any of the followiry error messages, sirnply correct the error 


and press the ENTER key 


INVALID OR MISSING UNIT, RETRY 
INVALID OR MISSING START/END ADDR, RETRY 


5. When a!l the disk requested has been printed, the following end of job 
message 15 displayed 


tt cll 


x oD] oe COME A BEEN GMP GE PET 
KEY TN Nt oo) PSb FOC LOWING CHARACTERS 
OVER THE ENEENSED TEE tx! AND PRESS ENTER 
GW ob NORMAL END OF JOB 
AND THER 5444/4440) DISK DUMP 
RETukN TO INITIAL $DUMP DISPLAY 
TAFE DUMP 
ANOTHER 3344 DISK DUMP 


lf Dor M is keyed in, repeat steps 1 through 5. If C is keyed in, program goes to 
normal end of job. Otherwise the program redisplays the initial SOUMP display. 
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Tape Dump Operating Instructions 


After the tape dump function has been selected, communications between the 
user and the program continues via the keyboard/display screen as follows: 


TAPE DUMP 
ENTER SELECTION OVER THE V 
TAPE UNIT 1425354 sRyD1C aM 


The user then enters the option character over the V. 


Option Meaning 


List tape on tape unit 1 

List tape on tape unit 2 

List tape on tape unit 3 

List tape on tape unit 4 

Return to initial $DUMP display 

Go to simulation area/3340 disk dump display 
End of job 

Go to 3344 disk dump display 


ZOODFPwWNH= 
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if the tape specified is a 7-track tape, the program displays: 


TAPE DUMP UNIT-TU 
ENTER SELECTION OVER THE W AND X 
DENSITY O,1+2 
= PARITY 051:2+394 
7 TRACK DRIVE 


TU is the tape unit that has been entered for the previous display. The user enters 
0, 1, or 2 over the W to indicate 200, 556, or 800 bpi respectively. The user enters 
0, 1, 2, 3, or 4 over the X to indicate one of the following parity checks: 


tndicates even parity 
tndicates odd parity 

Indicates even parity translate 
Indicates odd parity translate 
indicates odd parity convert 


a&AWN ~~ Oo 


Note: A 2 option (even parity translate) must be taken to dump 3 standard label. 
After the label has been dumped, the parity option used to create the data must 
be taken. If incorrect options are taken for either the tape density or earity, a 
data check/tape runaway or other unpredictable results can occur. 


The program then displays (for both 7- and 9-track) a request for option and 
block count: 


TAPE DUMP UNIT-TU 
ENTER SELECTION OVER THE Y AND 22222 
Y = OPTION O+1+2,3+ReDsCoM 
ZZZ2ZZ2 = NO. OF BLOCKS 00001-99999 
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TU is the tape unit specified in the first tape dump display. The user enters 0, 1, 
2,3, C, D, F over the Y to indicate one of the following options: 


Skip 

Read and print 

Backspace 

Rewind 

Return to initial $DUMP display 

Go to 5444/3340 disk dump display 
End of job (cancel) 

Go to 3344 disk dump display 


ZNOODYN=O0 


The user enters the number of blocks to skip, read and print, or backspace over 
the ZZZZZ. The number must be a decimal number from 1 to 99999. Options 
0, 1, and 2 are performed one block at a time. The block count is decreased by 
one each time the operation is done. If a block count of zero is reached, the 
display reappears, and another option and block count can be specified. If a tape 
mark is read from a 9-track tape, TAPE MARK READ is displayed on the message 
line, and another option can be selected. If a tape mark is read from a 7-track 
tape, the display to select parity and density appears first, followed by TAPE 
MARK READ. If a permanent error occurs, PERMANENT 1/O ERROR BLOCK 
NUMBER-QO00 appears and another option can be selected. 


If option 3 is selected (the rewind request), the tape is rewound and the initial 
tape dump display is reprompted. 


FILE COMPRESS PROGRAM (SFCOMP) 


S$FCOMP can copy files from one main data area to another main data area 
without FILE statements. $FCOMP can continue copying files even though 
a permanent !/O error is detected on a track within a file. 


The data on the defective track is lost during the copy operation, but the rest of 
the data is recovered. The cylinder and head address of the missing data on the 
receiving main data area is logged to the logging device. 


The following OCL statements are required if you wish to continue to copy files 
even though a permanent I/O error has been detected: 


// LOAD $FCOMP, unit 

// SWITCH 11111111 

// RUN 

// COPYFILES FROM-<code, TO-code [,PACKIN-name] [PACKO-name] 
// END 


More information about contro! statement is in /8BM System/3 Model 15 System 
Control Programming Concepts and Reference Manual, GC21-5162. The SWITCH 
statement is not documented there because it allows the user to bypass permanent 
i/O errors. 
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DISK REBUILD PROGRAM ($$DISK) 


This program is designed to allow a simple display, correction, replacement, 
and verification of any disk information. The following OCL statements load 
the program: 


// LOAD $$DISK,unit 
/1 RUN 


if the system input device is the console, the program functions as if a DISPLAY 
statement has been read. If the system input device is not the console, the 
program reads records from the system input device. 


Function 


The disk rebuild program performs the following functions at the customer 
engineer's request, based on the display prompts: 


@ Displays data from a specified disk location (64 bytes at a time) from 3344s 
or 3340s. The program allows access to simulation areas on the 3340 or 
3344 that have simulation area addresses. The main data area of the 3340 
or 3344 is accessible with main data area addresses. The alternate tracks 
are accessible only by the addresses of the tracks to which they are 
assigned. 

® Scrolis backward and forward through a record or sector; permits 

desired changes to be made in a temporary buffer that contains one 

record or sector. 

Prints the contents of the temporary buffer. 

Writes the contents of the temporary buffer to a specified disk location. 

Reads the next record from the system input device. 

Goes to end of job. 


The disk rebuild program performs the following functions from the 
system input device: 


@ Reads, verifies, and replaces data from a specified disk location. 
@ issues display prompts if a DISPLAY statement is read. 
@ Goes to end of job. 


When this program is loaded, it issues a warning message. The customer 
engineer can continue or cance! the program at this point. There is no 
checking to determine if a specified unit is supported or is being used by 
another partition. 
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tnput 


Statements are read from the system input device or from a procedure. The 
statements should be in one of the following formats {small letters represent 
a code and capitalized letters must be entered as shown): 


1. VREP uu cchhrrdd vv ,xxxxxx 3340 VREP 
2. VREP uuu cchhrrdd vv,xxxxxx 3344 VREP 
3. VREP qaccssdd vv,xx 


Simulation area VREP 


4. // DISPLAY DISPLAY statement 


5. xX Data statement (valid only if data 
in the preceding statement was 
terminated by a comma). 


6. // END END statement 
Code Meaning Column 
uu Unit (D1, 02, 03, D4) 6 — 7 (3340) 
uuu Unit (D31,.032, D33, D34, 6 — 8 (3344) 
D41, D42, 043, 044) 
qq Q code for simulation area 6-7 
ce Cylinder 9 — 10 (3340) 
10 —- 11 (3344) 
8 — 9 (simulation area) 
hh Head 11 ~ 12 (3340) 
rr Record 13 — 14 (3340) 
15 — 16 (3344) 
ss Sector 10 — 11 (simulation area) 
12 — 13 (3344) 
dd Displacement 15 — 16 (3340) 
16 — 17 (3344) 
12 — 13 (simulation area) 
vv Verify Data 18 — 19 (3340) 
19 — 20 (3344) 
15 — 16 (simulation area) 
xx Data 21 and on (3340) 


22 and on (3344) 

18 and on (simulation area) 
First nonblank character 
On data statement 


All of the information (except for the 3340/3344 unit) must be in hexadecimal. 
For the simulation area Q code, only the first 5 bits are important. Thus, AO to 
A7 designates R1?; AB to AF — F1; BO to B7 — R2; and B8 to BF — F2. VREP 
must be in columns 1 through 4. The first blank following the data terminates 
the scan. Commas can be interspersed with data (on a byte boundary). XX 
coded instead of hexadecimal data leaves 1 byte unchanged. If the data is 
terminated by a comma, the next statement is assumed to be continuation data 
unless it has VREP in columns 1 through 4 or DISPLAY in the first non-blank 
positions. Data is not replaced across a sector or record boundary without 
another VREP statement. 
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Output 


For a VREP statement, data from a good statement is written to disk. A 
diagnostic message is issued for bad input or unverifiable input. 


The DISPLAY statement causes the following initial option menu to be displayed 
on the display screen (bottom five lines of display screen are for the system): 


% - OPTION (ENTER ONE OF THE FOLLOWING: ) 


VREP (5444) 

VREP (3340) 

VREP (3344) 

READ NEXT STMT 
GO TO END OF JOB 


Note: % designates the placement of the control character. 


If C is entered as the control character, the program goes to end of job. If I is 
entered as the control character, the program reads statements from the system 
input device or from a procedure. If 4 is entered as the contro! character, the 
following display prompts for the simulation area location to be displayed 
(capitalized letters are displayed as they appear; small letters represent a code): 


CYLN SECT DISP 
cc $5 dd 


Code Meaning 
uu Simulation area (F1, F2, R1, R2) 
Other codes Same meaning as described previously 
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CCP—MLMP/MLTA TRACE 


The procedures for initiating BSCA. BSCC or MLTA trace can be aaa inthe System, 3 
Communications Control Program System Operator's Guide for all systems except the 
Model 4 for which they may be found in the Operator’s Guide. Briefly, during CCP 
Startup, the keywords TRACEMLTA and/or TRACEMLMP must be specified tn response 
to Startup message SU011, SU025, or SU045. During CCP operation, TRACE table 
printing can be controlled by the TRACE Command: TRACEspaceONorOFF MLTA, 
BSCC or BSCA. If a permanent error is encountered on a TP tine while TRACE 15 active, 
the in-core TRACE Table will be written to the system printer. The format of the TRACE 
Table can be found in the System/3 Mouels 4,6,8,10 and 12 System Data Areas and 
Diagnostics Aids Handbook, SY21-0045. Refer to your PSR if acditional help is needed 
CAUTION ~— BE SURE THAT THE CUSTOMER !S AWARE THAT ANY JOB/FORM 
BEING RUN ON THE SYSTEM PRINTER WILL HAVE TRACE DATA WRITTEN 

ON IT! 
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BSC TRACE 


The BSC trace module must be link-edited into the user program. The trace is 
active at all times. {t cannot be turned on or off. 


The assembler user can include the trace module in the program by specifying 
EXTRN $$BSTT in the program or by placing an INCLUDE card in the linkage 
editor input deck. 


/f INCLUDE NAME-$$BSTT,UNIT-xx 
Note: tf an INCLUDE card is used to call the trace module, the overlay linkage 


editor generates a name not referenced error message (0L031). This error does 
not affect the output of the linkage editor, however, and should be ignored. 


if the user is running under RPG i! BSCA or RPG I! BSCA with an assembler 
subroutine, $$BSMT is automatically link-edited as a dummy trace module. If 
the user wants to include the actual trace module in the program, the dummy 

and actual trace modules must be renamed. After the modules are renamed, the 
user program must be recompiled in order for the actual module to be link-edited. 
The following statements are used to rename the trace modules: 


// LOAD $MAINT,xx 

// RUN 

// RENAME FROM-xx,LIBRARY-R,NAME-$$BSMT NEWNAME-$$BSAV 

// RENAME FROM-xx,LIBRAR Y-R,NAME-$$BSTT,NEWNAME-$$BSMT P 
// END 


To replace the actual trace module with the dummy trace module: 

1. Rename the modules: 
// LOAD $MAINT,xx 
// RUN 
// RENAME FRON-xx,LIBRARY-R,NAME-$$8SMT,NEWNAME-$$BSTT 
// RENAME FROM-xx,LIBRARY-R,NAME-$$BSAV,NEWNAME-$$BSMT 
// END 


2. Recompile the program. 


Trace Considerations 


@ ITB interrupts, BSCA enabling operations, and BSCA disabling operations are 
not recorded by the trace routine. 

@ Trace entries are recorded and are independent of user programming opera- 
tions. That is, entries are recorded when an interrupt occurs regardless of 
current operations occurring in the user program, and can be recorded at any 
time, even during a snap dump. Consequently, be aware that entries may have 
been made in the trace table after a user request to dump the table. 

@ The BSC trace requires 549 bytes of main storage. 


How to Find the BSC Trace Table 


The BSC trace table can be located on a dump by the eyecatcher characters 
BSML. The trace table starts immediately after these characters. 
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BSC Trace Table Format 


The format of the trace table is: 


2 Bytes 


(os 


wml om Low [ 
ee 


1 Byte 320 Bytes 


Pointer = Address of the first byte of the last entry in the table used by trace 
(2 bytes) 


WRAP = Status byte: 


Hex 
Value Meaning 


01 


00 


Entry =16 


Each entry has been filled at least once; entries are now being 
overlaid, beginning with entry 1. 
No more than 20 entries have been written to the table. 


bytes. The format of each entry is: 


Control 
Q Byte } Code Sense/Status Bytes 


Q Byte — From the BSCA SIO instruction initiating the event recorded 


Control Code — From the SIO instruction initiating the event recorded; 1 byte 


Sense /Status Bytes: 


Hex 8000 


Hex 4000 


Hex 2000 
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Timeout status: 

a. A receive timeout occurred during a receive operation with the 
adapter in the busy state. 

b. An auto call operation was terminated by an abandon call and 
retry signal from the auto calling unit (ACU}, indicating that a 
connection was not established. 


Data check during receive aperation: 
a. A BCC compare check occurred (EBCDIC). 
b. A VRC check occurred (ASCII). 


Note: Characters having VRC checks are distinguished by a 
high-order bit in main storage. These characters are never 
recognized as contro! characters by the BSCA. 


Adapter check during transmit operation: 
a. OBI register parity check 

b. 1/Ocycle steal overrun 

c. LSR or shift register parity check 

d. Transmit control register check 


Hex 1000 Adapter check during receive operation: 
a. DBI register parity check 
b. 1/O cycle steal overrun 
c. LSR or shift register parity check 


Hex 0800 invalid ASCII character (A byte fetched from main storage by an 
adapter using ASCII code contained a 1-bit in the high-order bit 
position.) 


Hex 0400 Abortive disconnect. Indicates BSCA on switched network was 
enabled, then the data set became ready, then not ready. This 
indicates the connection has been released and causes data terminal 
ready to turn off. 


Hex 0200 Disconnect timeout. Indicates disconnect timeout occurred ona 
switched network. Disconnect timeout causes data terminal ready 
to turn off. (May not apply to systems using the {BM remote job 
entry program.) 


Note: The program must perform a disconnect operation. 
Hex O1FC Not assigned 


Hex 0002 Data set raady. This indicates that the data set is ready to operate 
and that the BSCA has been enabled. 


Hex 0001 Data line occupied. This bit is used on a switched network when 
the BSCA is equipped with the auto cai! feature. This bit indicates 
that the data receive initial instruction will be rejected. 


Data = 


D1 — Contents, at the time the I/O operation was started, of the byte 
addressed by the current address register (CAR) and the 2 bytes 
that follow 


D2 -— Contents, at the time the [/O operation was started, of the 3 bytes 
preceding the byte addressed by the transition address register (TAR) 


D3 — Contents, at the time the |/O operation was completed, of byte 
addressed by the TAR and the 2 bytes that follow 


D4 — Contents, at the time the |/O operation was completed, of the 3 bytes 
preceding the byte addressed by the CAR 


Note: When a 2-second timeout occurs, D1-D4 are set to hex FF. When a receive 
timeout occurs, 03 and D4 are set to hex FF. When the |/O operation is receive- 
initiat (RCVI1), receive only (RCVO), or autocall, 02 and D3 are set to hex FF. 
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INTERRUPT TRACE PROGRAM ($TRACE) 


The interrupt trace program stores information tn a trace table as an interrupt 
occurs. The program can trace all interrupts or only selected interrupts, 
depending on options on the control statements. 


When the main storage trace table is filled, it is written to a disk file if the user 
included a FILE statement. If a FILE statement is not included, the main storage 
table wraps around when it is full. 


The main storage trace table information is displayed via option 06 of the SVAID 
program. The trace information that was stored in a disk file can be printed by 
the $TRPRT system service program. 


Starting the Interrupt Trace 


The trace program must be loaded into partition 1. The program is loaded and 
started by the following OCL statements: 


// LOAD $TRACE,unit 
// FILE NAME-STRACE,UNIT-F1,RETAIN-T,PACK-xxxxxx, TRACKS-nnn 
(Optional. Include FILE statement only if trace file is to be written on 


disk.) 
// RUN 
ALL 
SVC 
Sio 
OPEND - 
TASKSW 
CRT a 
// TRACE TYPE- ,TABLE- { 5K 
CCP 6K 
TIMER 7K 
AFCOR 8K 
COMN 
END 
TSTAMP 
// END 
ALL = All entries specified in Figure 3-2 except TSTAMP 
SVC = All SVC RIBs 
S10 = All F8 entries 
OPEND = All F2, F3, and F5 entries 
TASKSW = All FF entries 
CRT = All F1 entries 
CCP = All €7, E8, E9, EA, EB, EC, ED, EE, FB, FC, and FE entries 


TIMER) = All F6 entries 
AFCOR .= All F9 and FA entries 
COMN~ = All BA entries 
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If CRT is specified, and the 3284 Printer is attached, op ends for the 3284 are 

traced under the CRT/3284. (See Figure 3-2.) | 
he FILE statement causes the main storage trace table to be written to disk | 
hen the table is full. The $TRACE file must be on the system pack. For best 

utilization of file space, assign an even number of tracks. 


You must specify temporary (T) in the RETAIN parameter on the FILE statement 
when starting the interrupt trace. 


The TYPE parameter specifies which interrupts are to be traced. Sublists are 
llowed in the TYPE parameter (Example: TYPE-’SVC,SI0,CRT'). 


TSTAMP gives the current timer value of the TRACE entry. Bytes 7 and 8 of an 
8-byte entry or bytes 11 and 12 of a 16-byte entry are overlaid if TSTAMP is 
specified. TSTAMP must be the last entry ina sublist on a TYPE parameter. For 
example: TYPE-“ALL,TSTAMP’ or TYPE-‘SIO,SVC,TSTAMP’. TSTAMP must 
never be used alone. 


The TABLE parameter specifies the size of the main storage trace table. Each 
nterrupt that is traced results in an 8- or 16-byte entry in the trace table. The 
larger the table, the more interrupts can be traced before the table is filled. The 
TABLE parameter must leave at least 8K for program partition 1 to execyte. 


When the trace program and table are loaded into partition 1, the start of partition 
1 is incremented to the next 2K boundary (see Figure 3-1). 


Displaying the Trace Tabie 
The trace table is displayed in two ways: 


1. The SVAID system service program is used to dump the supervisor (option 
06). The trace table and program are displayed as part of the supervisor. 
Figure 3-2 shows how to find the trace table and the format of the trace 
table entries for each type interrupt. Interrupts are not traced while the 
SVAID program is active. 


2. The $TRPRT system service program is used to print the trace table 
information stored on disk. $TRPRT must be run after the trace is ended. 
$TRPRT is loaded by the following OCL: 


// LOAD $TRPRT,unit 
/] FILE NAME-$TRACE,UNIT-F1,RETAIN-S,PACK-xxxxxx 


// RUN 


Note: The RETAIN-S parameter must be used in order for the file to be 
removed at end of job. 


The printed output from $TRPRT is formatted into 8- and 16-byte entries. 
The constant END TRAC is printed after the last entry written to disk. 
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Ending the Intorrupt Trace 


The interrupt trace is stopped and the main storage trace table is written to disk 
(if a FILE statement was included) when you enter the following OCL: 


/{ LOAD $TRACE,unit 

// FILE NAME- same as fiie staternent used to start the trace 
(The FILE statement should be included only if it was included when the 
trace was started.) 

// RUN 

// TRACE TYPE-END 

// ENO 


The start and size of partition 1 is returned ta normal, and the trace program and 
trace table are overlaid by end-of-job processing. 
OCC TRACE COMMAND 


The interrupt trace can be started and stopped via the OCC TRACE command. 
The trace program must have been previously loaded. 


The format of the OCC TRACE command is: 


SYSTEM 
(S) 
TRACE fe dra 
() OFFI") esca 
BSCC 


Note: More options are available when CCP is used (see /8M System/3 Model 15 
Communications Control Program System Operator’s Guide, GC21-7619). 


Considerations When Using Trace 


@ ‘f more trace entries are written to disk than there is room for (specified by 
the TRACKS parameter of the FILE statement), the trace table entries wrap 
around and overlay the oldest disk entries. 

@® The disk trace uses one block (64 bytes) of the assign/free area. 

@ When the trace is ended (TRACE TYPE-END contro! statement}, the main 
storage trace table is written to disk. The constant END TRAC is printed after 
the last disk write. This canstant is needed if the disk space has wrapped 
around. The entry preceding the END TRAC constant was the last entry 
traced. 

@ if a permanent disk error is encountered while the system is writing to disk, an 
attempt is made to write on the next available track (if it is still within the 
area specified on the FILE statement) or wrap around to the beginning of the 
$TRACE file if more than one track was allocated. However, if neither of 
these can be done, the trace continues with only the main storage trace table. 
When the trace is ended, error message VF TBO5 is displayed, indicating that a 
permanent disk error occurred during the trace. The user should then dump 
the main storage trace table, using SVAID, before responding to the hait. 
Then run the $TRPRT system service program. 

@ tf a larger trace table is needed, the constant DATALOST is written to disk. 
Trace entries have been lost. The table size should be increased. 
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Trace Not Active 


Supervisor 


Partition 2 


Partition 3 


File share area 


Trace Active 


Trace program and table 
(at least 4K) 


Partition 1 
(at least 8K) 


Partition 2 


Partition 3 


File share area 


Figure 3-1. Effect of Trace Program on Partition 1 Location 
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| 
| 


Hex 0029 


@ of 
trace @ of 108 
TCB 
Switch! 
Start @ of Trace Table Entries 
buffer 2 


| @ of first 
entry in 
| trace table 


@ of last 
entry if 
trace table 
}—~--—}— 

; @of next 
available 
table entry 
ccm aie 


| 
Current 
trace tabie Lt > | 


Figure 3-2 (Part 1 of 2). Trace Table Format of STRACE Entries 
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8-Byte and 16-Byte Trace Table Entry 

[Type Trace  Toid2yT37y4t5te 7T7 | 
sve CSCS 

RT/3284 


OPEND (BSCC) Reserved 


ILS [pot XRI | TOBSNS Reserved 
5 i Timer Va! R : g 
ar See Reserved 


w}ATfo 
miedo 
ofaln 
z 
9 
° 


Y. 
oO 


> (BSCC) xR | Reserved 

room {efofe| me Te] [el=] [omsloTols ps, | 
ISSiGgnN Main torage@ # of C48 ot Old Active 
Storage ASSIGND | bytes REQSTOR]| TCB ¢ TCB 4 Reserved ! 
p FREED bytes | REQSTOR] TCB 4 [ TCB 4 Reserved 

TASKSW aNEWTCB Reserved 


Common 
Interface 


a 
3 
4 
wo 


Call 


Entry to 
FREEMAIN 
ntry to TP 

HK Routine 


Free Main 
Storage 
Exit from 
G ALN 


4of Par 
000 aTUB Last ¢ DTF OPMIOPC 


Op 
1/O_ Interface List Entr PLRECA [OPM] OP 


ntry to SYS 
1/0 Interface AT 
1/0 Interface AT2 aTUB List PLRTC PLEFFL JOPM] OPC 
CLO oe Gale lta oe 
fee eee OTF O OP OP 
Lec [ip'| rcoaas| pxourn ferus [ose *'"] euserc | exneca lopnl ove. 
ea TCB®AS } PLOUTL | @TUB List PLSRTC | PLRECAIO O 
OFF 1D TCBSAS 0 STUB List PLSRTC | PLRECA {[OPM] OPC 


r3 
Oo 


1 Hex 80 means do not write to disk. Hex 01 means buffer 1 has just been 
dumped. 

70n SVC trace, if RIB is hex 80 or CO, bytes 4-5 contain C/S. 

3Q code and R bytes may not be meaningful on 3340 op end. 

41f the entry was a simulation area SIO, then the Q/C/S/N are given, as well as 
the C/H/R. 


Figure 3-2 (Part 2 of 2). Trace Table Format of STRACE Entries 
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HEX AND DECIMAL CONVERSION/ADDITION 


To find the decimal number, locate the hex number and its decimal equivalent 
for each position. Add these to obtain the decimal number. To find the hex 
number, locate the next lower decimal number and its hex equivalent. Each 
difference is used to obtain the next hex number until the entire number ts 
developed. 


BYTE BYTE BYTE 


HEX DEC |HEX DEC Mex vec |HEx DEC | HEX DEC) HEX DEC 


0 0 0 0 0} 0 0 0 0 

1 H mess 1 aos 1 256 | 1 16 1 i 

2 2 131,072); 2 8,192; 2 Si2 2 32 2 2 

3 3 196,608 | 3 12,288) 3 768 3 48 3 3} 
4 4 262,144) 4 16,384) 4 1,024 4 64 4 4 

5 5 327,680 5 20,480) 5 1,280 5 80 5 5 

6 6 393,216; 6 24,576/ 6 1,536 | 6 96 6 6 

7 7 458,752 | 7 28,672] 7 1,792 7 112 7 7 

8 8 524,288 | 8 32,768] 8 2,048] 8 128 8 8 

9 9 589,824 | 9 36, 864} 9 2, 304 9 144 9 9 

A A 655,360 | A 40,960) A 2,560 | A 160; A 10 

B B 720,896 |B 45,056) B 2,816; B 176 B 11 
Cc C 786,432 |/C 49,152) C 3,072 | C 192 |} C 12 

D D 851,968} D 53,248! D 3,328; D 208 D 13 

E E 917,504/E 57,344] E 3,584; E 224 E 14 

F 15. 728,640 F 983,040; F 61,440| F 3,840 | F 240 F 15 

5 4 3 2 1° 
HE NADI CIMAL APMDITION 
[ 72 i 4 » 8 Tos Y AN RB CC DP 1 t | 
a 4 


4 05 Ob OF OS OY VA UH VC OD UF OF 10 TI le ols 
t } 
5 U6 07 US 09 OCA UB OC OF UF UF 10 fi le os 14 
& 07 Us 09 VA OBR OC OLD OF OF 10 Th le lt 48S 
7 Ox 09 OA OB OC Of) OF OF 10 1) Vey SE lay Oba bt 
4 09 OA OR OC OD OF OF 10 1b le bs la 1s de 17 
{ 
9 OA OB OC OD OF OF 10 11 12 a t4 2S Vi 17 ois | 
A | 0B OC Of OF OF 10 th te 14 14 4 te V7 ise 19 
B oC OM UF OF 10 Tt fe 1d) 14015 04 17 Ie YY JAG 
C Ol) OF OF 10 11 12 1s 14 2, LO 17 Is 19 TA ey 
rO ll ds ols 44 15 le 17 be 19 TA TR IC 
iy es Ca cS CD Cs Or eo OO 
le 13 140250 1G AT de 19 TA IRB IC UID | 
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CODE CONVERSION CHART 


Symbo!| 80-Column 


12-0-9-8-1 
12-9-1 
12-9-2 
12-9-3 


00000000 
00000001 
00000010 


CBAB 21 


00001100 
CBA84 1 00001101 
CBA842 00001110 
CBA8421 00001111 


00010000 
00010001 
00010010 
00010011 


00010100 
00010101 
00010110 
00010111 


0001 1000 
00011001 
00011010 
00011011 


00011100 
00011101 
00011110 
00011111 


00100000 
00100001 
00100010 
00100011 


11-0-9-8-1 
09-1 
0-9-2 
09:3 


00100100 
00100101 
00100110 
00100111 


00101000 
00101001 
00101010 
00101011 


00101100 
00101101 
00101110 
00101111 
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CODE CONVERSION CHART (continued) 


96-Column }|Mnem EBCDIC Sympbo! 80-Column 


Card Code 


OCBA8421 Tis T2738 
yrae mie ei 
048 [30 JOU A 0 00110000 12-11.0-9-8-1 
049 131 [OC 1 Ln & 00110001 9-1 
060 14? [he ? Dat 00110010 9.2 
057 134 ( ?1 Beets 00110011 193 
052 aT ie ae ~ Sy 4 00110100 9.4 
063135 loo aa de G.x4 00110101 9.5 
044 136 loc 42d a 6 00110110 9-6 
055 137 IL 421 yf 00110111 9-7 


00111000 
00111001 
00111010 
00111011 


00111100 
00117101 
00111110 
00119171 


01000000 
01000001 
01000010 
01000011 


No punches 
12-0-9 1 
12-0-9-2 
12.0-9-3 


01000100 
01000101 
01000110 
01000111 


01001000 
01001001 
01001016 
01001011 


BA84 
BA84 1 
BAB42 
BA8B4?1 


01001100 
01001101 
01001110 
01001111 


075 
076; 4C 
0771 40 
078 | 4€ 
079 | 4F 
080 


01010000 
01010001 
01010010 
01010011 


01010100 
01010101 
01010110 
01010111 


01011000 
01011001 
01011010 
01041011 


12-11-9-8 
11-8-1 
11-8-2 
11-8-3 


01011100 
01011101 
01011110 
O1otttt 
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CODE CONVERSION CHART (continued) 


Hex! 96-Column Mnem| PL EBCDIC Symbol 80-Column 
Val | Card Code 
; OCBA8421 T1T3 T2T3 
| o96| 60 


01100000 
01100001 
01100010 
01100011 


01100100 
01100101 
01100110 
01100111 


01101000 
01101001 
01101010 
01101011 


01101100 
01101101 
01101110 
01101111 


01110000 
01110001 
01110€10 
01110011 


01110100 


12-11-0-9-4 


prior 1211-095 
01110111 12-11-0:9-6 


12.11-0-9-7 


oO 
ie) 


~~ OO & Wn Oo 
om wo Oo oam ow 
[oe] SON D Wn = © 
nN NNN N NN NN 


01111000 
01111001 
01111010 
01111011 


12-11-0-9-8 
8-1 
8-2 
8-3 


wo 
a@ 
© 
N 


@ 


01111100 
01111101 
01111110 
OVt34111 


ae ; 
es 


oe 


Pp 
> Pb © 

> 
~~ os W) 


io) 


N 
> 
N 
anmM Oo 
apnpaaaoa 
p2ne 


136) 88 | CBA8 H41H1 10001000 
137} 89 | CBA8 1 ' 4,11 10001001 
138] 8A|DCBA8 2 c @]c 3 10001010 
139) 8B | OCBA8 21 @ 3 10001011 


DCBA84 
OCBA84 1 
DCBA8B42 
OCBAB421 


10001100 
CLC 10001101 
ALC 


SLC 


Note 1 


10001110 
10001111 


~+—A 
@®® ® 
-+- A 
WWwWw& 


** Symbols for Dec Val 129 through 143 are not handled by six-bit devices. 


Note 1: Symbols printed by System/3 devices equipped with TN character 
sets. 8D and 8E are superscript characters. 
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CODE CONVERSION CHART (continued) 


Dec jHex!96 Column [Mnem IPL EBCDIC Symbot B80 Coiurnn 
Val [Val |Card Code ae 
DCBA8421 T1773 T2T3 


10010000 
10010001 
10010010 
10010011 


10010100 
10010101 
10010110 
10010111 
1001 1000 
10011001 
10011010 
10011011 


10011100 
10011101 
10011119 
10011111 


| »~ Nor 


10100000 11081 


10100001 11:0-1 
10100010 1102 
10100011 11-03 
10100100 ab 11-0-4 
10100101 7 110-5 
101001106 ni 1106 
19100111 x 11:07 

168 10101000 v 110-8 

169 10101001 z 110-9 

170 10101010 11 0-8-2 

171 10101011 11 0-8:3 

172 10101100 

173 10101101 

174 10101110 

175 10101411 


10110000 
10110001 
10110010 
10110011 


10110100 
10110101 
10110110 
10110111 


10111000 
10111001 
10111010 
10111011 


188 10111100 12 11.0-8-4 
189 10111101 12-11-0-8.5 
190 10111110 12-11.0-8-6 
191 10111991 12-11-0-8.7 


** These characters are not handled by six bit devices. 


Note 1: Symbols printed by System/3 devices equipped with TN character 
sets. 9D, AO, and BO through BQ are superscript characters. 
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CODE CONVERSION CHART (continued) 


192 
193 
194 
195 


196 
197 
198 
199 


co 
C1 
C2 
C3 


c4 
C5 
C6 
C7 


Dec |Hex} 96-Column 
i Val [Val | Card Code 
DCBA8421 T1T3 T2T3 


D 8 2 


11000100 
11000101 
11000110 
11000111 


11001000 
11001001 
11001010 
11001011 


11001100 
11001101 
11001110 
11001111 


11010000 
11010001 
11010010 
11010011 


11010100 
11010101 
11010110 
17010111 


11011000 
11011001 
11011010 
11011011 


11011100 
11011101 
11011110 
11011991 


11100000 
11100601 
11100010 
11100011 


11100100 
11100101 
11100110 
11100111 


11101000 
11101001 
11101010 
11101011 


11101100 
11101101 
11101110 
11701111 


** These characters are not handled by six-bit devices. 


Note 1: 


Symbol 


80-Column 


12-8 
12-9 
12-0-9-8-2 
12-0-9-8-3 


12-0-9-8-4 
12-0-9-8-5 
12-0-9-8-6 
12-0-9-8-7 


11-0-9-8-3 


11-0-9-8-4 
11-0-9-8-5 
11-0-9-8-6 
11-0-9-8-7 


Symbols printed by System/3 devices equipped with TN character sets. 


te 


Note 1 
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CODE CONVERSION CHART (continued) 


EBCDIC Symbol! 80-Coltumn 
T1T3 T2T3 


11110000 
11110001 
11110010 
11110011 


11110100 
11110101 
11110110 


1141170111 


11111000 
11171001 
11111010 12-11-0-9-8-2 
11141011 12-11-0-9-8-3 


11111100 12-11-0-9-8-4 
11911101 12-11-0-9-8-5 
11111110 12-11-0-9-8-6 
1999999) 12-11-0-9-8-7 


Character to Punch in Tier 3 When 
Tier 2 1s Punched 

Character to Punch in Tier 2 
Character to Punch in Tier 3 When 
Tier 1 is Punched 

Character to Punch in Tier 1 


“During IPL from the 5424 64 characters are read in: 
Tier 1 — 32 characters are combined with Tier 3 — 8 & 4 bits 
Tier 2 — 32 characters are combined with Tier 3 ~ 2 & 1 bits 
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CODE CONVERSION CHART (continued) 
IPL Format 


Card Tier Tier 
Code 2 1 


[- nia ofp C-NaGaPO-NABY OD 


Column Group 1 = CC1, CC3, & CC65 
Both Tier 1 and Tier 2 May Require Tier 3 Punches 


Use the Chart Below to Determine the Resultant 
Combination Character to Punch in Tier 3 
Tier 3 Character Addition Table 
Tier 3 Card Bits 
———— Required by Tier 2 ——— 
Character 
2 3 
(1+2 bits) 
5 6 7 
(4+1 bits) (4+2 bits) (4+2+1 bits) 
9 : # 
(8+1 bits) (8+2 bits) (8+2+1 bits) 
@ ‘ = we 
(4+8 bits) (8+4+1 bits) (8+4+2 bits) | (8+4+2+1 bits) 


Tier 3 Card Bits 
Required by Tier 
1 Character 
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OP CODE/INSTRUCTION DESCRIPTION 


A = Contents of the 2-byte field specitied by the operand address 
is added binarily to the contents of the LSR specified by the 
Q-code. The result replaces the register contents. The operand 


is addressed by the right most byte. 


Note’ Only 1 register should be selected at a time. 
ALC = 1. Positive binary number in Op 2 1s added byte by byte 
to positive binary number in operand 1; result stored 
inOp 1 
2. O-byte specifies length of operands 
3. Operand 2 not changed unless it overlaps operand 1 


APL = 1. The instruction loops if condition specified by N code 
of Q-byte is present 
2. If condition is not present the instruction ts no oped 
AZ = 1. Second operand added algebraically to first operand 
2. Operands addressed by rightmost bytes 
3. Zone bits except rightmost set to zeros 
4. Q-byte specifies length of both operands 
5. Second operand remains unchanged unless overlapped 
6. No check is made for valid digits in operands 
BC = Condition register is tested under control of Q-byte; if 


condition register satisfied condition tested for, the next 

instruction is taken from the branch address 
CCP = 5415 only 

1 Forces an interrupt to level O 

2. Controls enable, disable, and reset of program level 

{Lvl 7) interrupt 

3. Performs a load current PMR (immediate operand) (5415 and 5412C) 

. First operand compared to second operand. Condition 


it 
— 


CLC 
register is set 
2. Operands addressed by rightmost byte 
3. QO-code specifies length of operands 
CLt = Binary immediate operand contained in O-byte ts 
compared with binary operand in storage location of 
operand address; result sets condition register; neither 
operand is changed 
ED = 1. Decimal numeric characters in operand replace 
bytes containing 20 in first operand 
2. Operands addressed by rightmost byte 
3. Q-byte specifies length of Op 1 
HPL = Prevents the execution of the next sequential instruction 
and displays a halt identifier which is controlied by the 
bits in the halt identifier bytes 
ITC = 1. Single character at second operand address replaces 
all the characters in the first operand to the first 
significant digit 
2. First operand addressed by leftmost byte that can 
contain a character that should be replaced 
3. Q-code contains length in bytes of operand 1 
JC = Condition register is tested under control of Q-code. If 
condition register satisfies condition tested for, the 
control code is added to the !AR and the sum becomes 
the address of the next instruction. 
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OP CODE/INSTRUCTION DESCRIPTION (continued) 


LCP = 


LIO = 


MVC = 


SBF = 


SBN = 


SCP = 


SiO = 


Contents of two byte field addressed by operand are 

placed in LSR specified by Q-byte 

Note: Not to be used for setting more than one register 

at a time 

1. If instruction is D2 or E2, one byte operand is added 
to contents of index register specified by operand 
code and loaded into LSR specified by Q-code 

2. {f instruction is C2, operand is loaded into register 
specified by O-byte 

5415 and 5412 only” 

The coments of the 2-byte field specified by operand 1 

address are loaded as specified by the Q-code. 

1. The contents of the two bytes addressed by the 
operand are transferred to the destination specified by 
the N code of the Q-byte 

2. A Q-byte of 00 results in a No Op 

3. With dual programming installed, a LIO to a busy 
device results in a program level advance 

1. Second operand placed byte by byte in first 

operand location 

. Operands addressed by rightmost byte 

. O-byte specifies length of operation 

. Does not affect condition register 

. Data contained in Q-byte moved to byte located at 

operand address 

1. Numeric portion or zone portion of single byte 
second operand is placed in corresponding portion 
of first operand 

2. Q-byte specifies portion of each operand 


=~ &WN 


00 = ZtoZ 

01 = NtoZ Z = Zone 
02 = ZtoN N = Numeric 
03 = NtoN 


3. Condition register not affected 

Byte of data set into Q-byte is used to set to zero 

corresponding bits of the byte located at operand address 

1. Byte of data contained in mask is used to set to one 
the corresponding bits in byte located at operand 
address 

5415 and 5412 C only 

This instruction stores the contents of the register or 

registers specified by the Q-byte in the storage location 

specified by the operand 1 address. The storage 

location specified is addressed by its low-order 

(rightmost) byte 

1. No Op if unit check condition that prevents the 
execution of the SIO exists in addressed device 

2. ls executed if it specifies the reset of an interrupt 
condition regardless of unit check condition 

3. Resets any unit check condition that does not prevent 
execution of that SiO 


PROG. — 55 


OP CODE/INSTRUCTION DESCRIPTION (continued) 


SLC ~ 1. Positive binary number in operand 2 subtracted from 

positive binary number in operand 1, result stored in 

operand 1 

Result can never be negative 

Q-byte specifies length of operands 

Both operands must be same length 

. Second operand not changed unless overlap 

SNS = Contents of data source specified by N portion of Q-byte 
are placed in two byte field specified by operand address 

ST = Contents of register specified by Q-code are placed in 
field addressed by operand address 
Note: Not to be used for setting more than one register 


MPwWN 


ata time 

SZ = 1. Operand 2 subtracted algebraically from Op 1 byte by 
byte: result in Op 1 

2. Operands addressed by rightmost byte 

3. O-byte specifies length of operands 

4. No check for valid decimal digits 

Bits of storage located at operand address are tested for 

bit = 0 as defined by mask contained in Q-byte 

Bits of storage located at operand address are tested for 

bit = 1 as defined by mask contained in Q-byte; storage 

operand is not changed 

1. Condition specified by Q-byte is tested in the 
addressed device if condition is present. Branch to 
address is transferred to |[AR. If condition is not 
present, branch to address is transferred to ARR 
(no branch) 

ZAZ = 1. Second operand placed byte by byte into first 

operand 

High-order zeros inserted 

Zone bits except rightmost set to ones 

Operands addressed by rightmost byte 

Q-byte designates length of both operands 


TBF 


| 


it 


TBN 


TIO 


fi 


ao Pwn 
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INSTRUCTION FORMAT 


2ADDRESS 6 BYTE INSTRUCTIONS 


Format 
Cycle Pattern 


2 ADDRESS 


Format 
Cycle Pattern 


B Field A Field 
{2-byte - direct} (2-byte - direct) 
Q-Code 
(OP {a fH1 U1 1H2 IL2 EA 


OP CODE 
Description 


___O-CODE 


Lt 2" 
Li 42° 
L1 =L2° 


Zero and add zoned 
Add zoned decimal 
Subtract zoned decimal 
Move hex character 

Edit 

Insert and test characters 
Move characters 

Compare togica! characters 
Add lagical characters 
Subtract logical characters 


a; L2+1 = Length of A Field 

Lt - Number of bytes B Field is jonger than A Field 
ye et Length of B Field 
wrt ead Length of A and B Field 


5 BYTE INSTRUCTIONS 


B Field A Field 
(2-byte - direct} (l-byte XR) 
[ Op Code Q-Code | Operand 1 Address T__ D2 | 
{OP 10 1H1 {L1 1x2 EA 


OP CODE 


Description 


Length 


Zeto and add 2onea 
Add zoned decimal 


Siubtiact yoned decunal 


Move Hex character 

Edit 

Insert and test characters 
Move characters 
Compare logical chatacters 
Add logical characters 
Subtract togical characters 


° L2+1 = Length of A Field 

L 1. = Number of bytes B Field is longer than A Field 
"* Ll +! 1 = Length of B Field 
eee be d=) Length of A and B Field 


PROG 


EB 


EB 


57 


INSTRUCTION FORMAT (continued) 


2ADDRESS 5 BYTE INSTRUCTIONS 


B Field A Field 
(2-byte - direct) (1-byte - XR2 
Format 
Cycle Pattern 1OP 1a 'H1 11 1X2 EA 


OP CODE 


Zero and add zoned 
Add zoned decimai 
Subtract zoned decimal 


Move Hex character 

Edit 

Insert and test characters 
Move characters 

Compare logical characters 
Add fogical characters 
Subtract logical characters 


. L2+1t = Length of A Field 


L 1 = Number of bytes B Field is longer than A Field 
** —L1+1 > = Length of B Field 
*** L£+1 = Length of A and B Field 


TADORESS 4 BYTE INSTRUCTIONS 


B Field 
{2-byte - direct) 
Format Operand 1 Address 


Cycle Pattern 1OP 10 1H1 Te) EB 


OP CODE Q-CODE 


SNS Sense 1/O DA-M-N 
Load 1/0 DA-M.N* 
Store register REG 
Load register REG 
Add to register REG 
Test bits on MASK 
Test bits off MASK 
Set bits on MASK 
Set bits off MASK 
Move logical immediate i2*** 
Compare logical immediate i2°** 
Store CPU REG** 


Load CPU REG** 


Refer to 1/O device section for Q-code significance 
** 5415 only - refer to 5415 section for details 
12 = byte of immediate data 
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EB 


INSTRUCTION FORMAT (continued) 
2 ADDRESS 6 BYTE INSTRUCTIONS 


8 Field A Field 


(1-byte - XR1} (2-byte - direct) 
Format [Op code] O-code | O%, | _Operendd 2 Address 
ix1 


Cycle Pattern 1/0P Vie) 1H2 1L2 EA EB 


OP CODE | QCODE | 
| Hex | MNEM | Description =| Length 


Zero and add zoned 
Add zoned decimal 
Subtract zoned decimal 
Move Hex character 

Edit 

insert and test characters 
Move characters 

Compare logical characters 
Add logical characters 
Subtract logical characters 


Length of A Field 
Number of bytes 8 Field is longer than A Field 


Length of B Field 
Length of A and B Field 


ZADORESS 4 BYTE INSTRUCTION 


B Field A Field 
(1-byte - XA1)(1-byte - XR1) 
Side OpCode | Q-Code | or | 02 | 
Cycle Pattern 
1OP (Q (x1 iX2 EA €E6 


Zero and add zoned 
Add zoned decimal 

Subtract zoned decimal | 
Move Hex characters 
Edit 
Insert and test characters 

Move characters 

Compare logical characters 

Add logical cheracters 

Subtract logica) characters 


54 
56 
57 
68 
5A 
58 
5C 
50 


ad 
m 


s 
rc 
NR 
+ 
_ 
i 


Length of A Field 

Number of bytes B Field is longer than A Field 
Length of B Field 

Length of A and B Field 


es # 
s ¢& 
s 

rc 
rom 
+4 
-_— os 
Ln oe | 
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INSTRUCTION FORMAT (continued) 


2ADDRESS 4 BYTE INSTRUCTION 


B Fieid A Field 
(1-byte - XR1) (1-byte - XR2) 


Cycle Pattern ioe ta 1x4 1x2 EA EB 


OP CODE 
MNEM Description 


Zero and add zoned 
Add zoned decima! 
Subtract zoned decimal! 
Move Hex character 


Edit 

Insert and test characters 
Move characters 

Compare logical characters 
Add logical characters 
Subtract logical characters 


L2+1 = Length of A Field 
L 1 = Number of bytes B Field is longer than A Field 
** —t1+1 = Length of B Field 


. 
* 
* 
(ond 
+ 
= 
hb 


Length of A and B Field 


1ADDRESS 3 BYTE INSTRUCTIONS 


B Field 
(1 byte - XR1) 
Cycle Pattern 10P 10 1X1 EB 


OP CODE 

Description 

Sense 1/O 

Load 1/0 

Store register 

Load register 

Add to register 

Test bits on 

Test bits off 

Set bits on 

Set bits off 

Move logical immediate 
Compare logical immediate 
Store CPU 

Load CPU 


* 


Refer to 1/O device section for Q-code significance 
5415 only - refer to 5415 section for details 
12 = byte of immediate data 


“fe 


ane 
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INSTRUCTION FORMAT (continued) 


2ADDRESS 5 BYTE INSTRUCTION 


Format 
Cycle Pattern 


B Field A Field 
(1-byte - XR2) (2-byte - direct) 
[Op Come [Code] 01 | Operand 7Addren 
1OP 1Q 1X1 jH2 IL2 
| Hex [ MNEM |" Description Length 


Zero and add zoned 
Add zoned decimal 
Subtract zoned decimal 
Move Hex character 

Edit 

Insert and test characters 
Move characters 

Compare logica! characters 
Add logical characters 
Subtract logical characters 


= Length of A Field 

= Number of bytes B Field is longer than A Field 
= Length of B Field 

= Length of A and B Field 


2 ADDRESS 4BYTE INSTRUCTION 


Format 
Cycle Pattern 


B Field A Field 
(1-byte - XR2)(1-byte - XR1) 


| Op Code [ code | 01 | 02 | 


10oP 1Q 1X1 1X2 EA EB 


OP CODE Q-CODE 
[Hex [_WNEM | Description] Length | 


Zero and add zoned 
Add zoned decimal 
Subtract zoned decimal 
Move Hex character 


Edit 

Insert and test characters 
Move characters 

Compare logical characters 
Add logical characters 
Subtract logical characters 


° L2+1 = Length of A Field 

L1 = Number of bytes B Field is longer than A Field 
** L141 = Length of B Field 
*e*  L+1> = Length of A and B Field 


EA EB 
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INSTRUCTION FORMAT (continued) 


2ADDRESS 4BYTE INSTRUCTION 


B Field A Field 
(1 byte - XR2}(1-byte - XR2) 


Cycle Pattern 10P 10 1X1 iX2 EA €B 


oP COD Q-CODE 


[Hex | MNEM | Description sss] Length 
A4 Zero and add zoned L1 L2* 
A6 Add zoned decimal L1 L2* 


Subtract zoned decimal 
Move Hex character 

Edit 

Insert and test characters 
Move characters 
Compare logical characters 
Add logical characters 
Subtract logical characters 


5 L2+1 = Length of A Field 
L 1 = Number of bytes B Field is longer than A Field 
** L1+1 = Length of B Field 


* 
* 
* 
rc 
+ 
_ 
i 


= Length of A and B Field 


1ADDRESS 3 BYTE INSTRUCTIONS 


B Fieid 
(1 byte - XR2) 


Format Op Code Q-Code | Dt 


Cycle Pattern 1/OP iQ 1X1 EB 


OP CODE Q-CODE 
Hex | MNEM | Description 


Sense 1/0 

Load 1/0 

Store register 

Load register 

Add to register 

Test bits on 

Test bits off 

Set bits on 

Set bits off 

Move fogical immediate 


Compare logical immediate 
Store CPU 
Load CPU 


Refer to 1/O device section for Q-code significance 
** 6415 only - refer to 5415 section for details 
12 = Byte of immediate data 
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INSTRUCTION FORMAT (continued) 
1ADDRESS 48BYTE INSTRUCTIONS 
(2-byte - direct) 


Format Op Code | QCode Totes 


Cycle Pattern 1OP 1a 1H1 1L1 


OP CODE Q-CODE 
faa ens 


Branch on condition Condition 


Test t/O and branch DA-M-N* 
Load address REG** 


Refer to I/O device section for Q-code significance 
“*  Qbit 6 - XR2 

Q-bit 7 - XR1 

“Branch to” address or 

data to be loaded 


sn 


1TADDRESS 3 BYTE INSTRUCTIONS 


(1-byte - XR1) 


Format OpCode_ | QCode | 02 | *** 


Cycle Pattern 1OP 1Q 1X1 


OP CODE Q-CODE 
[Hex | MNEM | Description J 


Condition 
DA-M-N* 
REG** 


Branch on condition 
Test I/O and branch 
Load address 


DO BC 
D1 TIO 
D2 LA 


Refer to !/O device section for Q-code significance 
**  O-bit 6 - XR2 
Q-bit 7 -XR1 
“Branch to” address or 
data to be loaded 


ane 
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INSTRUCTION FORMAT (continued) 


1 ADDRESS 


Format 
Cycle Pattern 


3 BYTE INSTRUCTIONS 


(1-byte - XR2) 


iOP 1a 1X1 


OP CODE Q-CODE 
MNEM | Description 


EO BC Branch on condition Condition 
E1 TIO Test 1/O and branch DA-M-N * 
E2 LA Load address REG** 


° Refer to I/O device section for Q-Code significance 
** Q-bit 6 - XR2 
Q-bit 7-XR1 


Branch “‘to” address or 
data to be loaded 


COMMAND 3 BYTE INSTRUCTION 


Format 
Cycte Pattern 
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1OP 1a IR 


Halt program seve} DISP HI 
Advance program level DA-M-N 


Jump on condition MASK 


Start 10 DA-M-N 
Command CPU Function 


DISP LO 


# of bytes 
to jump 
Control 
Control 


5412 MODEL C 
CPU INSTRUCTIONS (Model 12 With More Than 64K Bytes of Main Storage) 


LCP/SCP Instructions 


CCP, LCP, and SCP instructions are not supported by System/3 Basic Assembler. 


Operand 1 Address 


to be 
loaded 
(see below) 


1-byte indexed by XR2 


—B1 
Operand address 


PMR current level 


vu 


v 


viv 


Bit Significance 


Not used Not used 


Not used EB cycte address translate 


E15 © EA cycle address translate 
0] | cycle address translate 
Not used 


1 

2 1/0 trans bit 

3 Not used 

4 MASK interrupt state 
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5412 NODEL C 


Command CPU (CCP) 


Load current PMR 


Unused 
EB cycle address translate 
EA cycle address translate 

{ cycle address translate . 
Unused 

1/O cycle address translate 


Unused 
MASK interrupt state 
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5415 MODEL A, B,C, D 
LCP/SCP Instructions 


Op 
Code Q Code Operand 1 Address 
0 7{8 31 


Register 2 byte direct address 

to be 
Loaded or 
stored 


7E-SCP 1 byte indexed by XR1 
BE-SCP 1 byte indexed by XR2 


Pp ioTCTCCSC~C~C“‘CSCSCSC*dC PMR’ program evel 
PeT Cd MRinterruptiovel 
Pig PMR interruptievel 1 

LCP 

or 

scP 


storage location ad- 
dressed is set to 00. 


PMR interrupt level 2 


except for Models D25 
and D26. 


EB-1 
Significance 


€B-2 
Significance 


1/O start address is greater 
than or equal to 128 K 
EB cycle address translate 


Reserved 
\/O greater 
than 256 K 


EA cycle address translate 
| cycle address translate 
Privileged state 

1/0 > 64K 

Protect state 

MASK interrupt state 
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5415 MODEL A, B,C, D 


LCP/SCP Instructions (Continued) 


Q Code Operand 1 Address 


area Tal Ee 7 
EB2 FBI 
Operand Address ~1 Operand Address 


a1 Att register 
02 Att regtster 05 Att register 
Att register 
J a (00 EE eT 
[05 Tart register 08 [arr regater 
| 06 {Att register OD | Att register 


Att register OF | Att register 
[08 _——« {Att register 11 [Att register 


00 
G2 
04 
06 
08 
OA | 
oc 


OE 
16 


| 09 sf Att register 13. [Att register 


| OB {Att register 17. “| Att register 
| acs register 19 Att register 


Att register 1B Att register 


OE Att register 1D Att register 


[0A fate reaister 15 


12 


ATT/SPT Operand Byte 


Bit Significance 
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5415 MODEL C&D 


LCP/SCP Instructions (Continued) 


Att register 11 Att register 


Att register 13 | Aw register 
Greater f SA __‘{Att register 15 Att register 


than 

64K 

but 

Jess Att register 1D 


than [  5F sf Att register 1F | Att register 1E 
512K Storage protect 00 
torage protect 03 Storage protect 


torage protect 
oD 


02 
04 
06 


15 Storage protect 
17 Storage protect 
19 Storage protect 18 


18 [Storage protect TA 
Cc 


i 
1 


Program check status register 


Operand Byte 


Bit Significance 


8 High order memory address bits 


SPT Read] Write 
prot. | prot. 
key key 


Reserved 
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5415 MODEL A, B,C, D 


LCP/ SCP instructions (Continued) 


Op E€B2 EBt 
Code Q Code Operand 1 Address Operand Address 


SCP PCAR LOW 
or Note: When a PGM check is detected, MSAR bits 0-15 
LCP are gated into PCAR and MSAR E15 is gated 
address reg into PCSR bit 6 Hi 
LCP PCAR HI PCAR LOW 
only memory PCAR Hi is loaded PCAR Lows loaded with 
Diag with uncorrected uncorrected memory data 
Fetch memory data bits bits from 
from even address odd address | 
{FDR bits 8 — 15) (FOR bits O- 7) | 
Note: Operand 1 must specify an odd memory address. 
LCP “Functions same as Q-Code 21 except memory FDR 1s first 
only forced to all ones (FF FF} 
*This CMD is used by CE diagnostics to force ECC errors. 
LePp PCAR H! PCAR LOW 
only memory PCAR Hi is forced to all ones PCAR Low is loaded with 
check bit memory check bits: 
Fetch Bit Bit 
(Diag O Forced to 1 Q Memory check bit C1 
CMD} 1 Forced to 1 1 Memory check bit C2 
2 Forced to 1 2 Memory check bit C3 
3 Forced to 1 3. Memory check bit C4 
4 Forcedto1 4 Memory check bit C5 
5 Forced to 1 5 Memory check bit C6 
6 Forced to 1 6 Forced to 1 
7 Forced to 1 7 Forced to 1 
Note: Operand 1 must specify an odd memory address 
scp 30 PCSR HI PCSR LOW 
or Prog Bit Bit 
LCP check O > 256 Addr QO Address violation 
status 1 Reserved 1 tnvQ 
reg 2 Bin int 4 2 Inv Op 
3° Bin int 2 3. Inv address 
4 Binintt 4 Privileged Op 
5 Any intO-7 5 Correctable memory error 
6 > 64K Addr bit(MSAR E15)! 6 Uncorrectable memory error 
7 > 128 Addr 7 Memory data check 
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5415 MODEL A, B,C, D 


Command CPU (CCP) 


Command 


0123 4567 Supervisor cali (SVC) 


Program check interrupt 


Immediate bits 


Load current PMR 
0123 4567 
Bit 1/O start address is greater than or equal to 128 K 
0 


1 EB cycle address translate 


EA cycle address translate 


7 
1/O > 256 Not changed 


90000070 


5 
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SENSE (SNS) INSTRUCTION FORMATS 


tn Q-code sequence 


fea 1 Address 


Code 
N t 
0 12/1315 |16 23/24 31, | 
30 Operand 1 - 2 bytes direct addressing dl 
70 Operand 1 = 1 byte indexed by XR1. i 
BO Operand 1 = 1 byte indexed by XR2 
EB-2 ( EB-t) ” an __| 
CPU device address ae ; = - 4 
5406 Address switches : 4 7 4 
0 (0) 
1 Address switch 1 \ Address switch 
2 1 2 f a 
3 3 | 
4 4 
5 Address switch 5 Address switch 
6 2 6 4 
7 {7 | 
Interval timer eee 
imer low byte TReserved | 
(00 to storage) : | 
Timer high byte LTimer med byte _ knee | 
Attachment Address C2 ead 4 
t 
000 DE register address 
001 | HDB register address 
| 010 | HDB register address 
011 | HDB register address ieee 
| 100 | HDB register address el MAE St etn, ech ey ee tenn So 
101 | HOB register address 
110 | HDB register address 
111 | HOB register address _ one 


|_| Device Address Keyboard 


| 5404 M-bite is not used, it should be zero iss nsec Ne 
or 000 | N-field is not used, zeros are preferred ; 
5406 ai : , 
key 
board Parity check 
Data character idenufier 
Contains the coded Command key identifier 
representation of Function character identifier i 
the key position World trade identifier { 
that was keyed Keyboard ready i 
Typamatic key identifier | 


Not used 


000 | Control storage 
| 001 | Inserts “‘A’’ reg in operand address (Diag) 
CRT data address register 


Mo abon—o 
tis 


NOOR WH =O 
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SENSE (SNS) INSTRUCTION FORMATS (Continued) 


Operand 1 Address 


Not used 
Not used 


DOAYPrxkK 7 - BDO 


QIN Aa bwon = 


Keyhoard mode 
switch 


Keyboard 


code 


(Diagnostic 
mode) 


Reg key int pending 


End or cancel int pending 
Cancel key 

End key 

Return or data key 
interrupt pending 

Return key 

Keyboard transtator check 
Keyboard data check 


Request key enabled 
Data key enabled 
Strobe switch 

Strobe switch sampled 
Request-end-cance! key 
Request-end-cance! key 
sampled 

Keyboard shifting 
Reserved 


lects printer EeeagS Phe Se 


ANAnkwn COIN OOP WN — CO 


Enable printer 
5.24 msec 

2.68 sec 

Cycle FL 
Reserved 
Feedback too late 
Extra cycle 

Cycle too long 
Shift mode switch 
No printg 

T2 

TI 

R5 

R2A (Diagnostic 
R2 mode) 


R1 


OmnbWn OMA Oak WN O 


Printer interrupt pending 
Reserved 

Unprintable character 
Printer busy 

End-of-line 

End-of-form 

Print translator check 
Printer malfunction 

Lower shift required 

Upper shift required 
Reserved 

Feedback 

Feedback switch sampted 
Long function switch 

Long funciion switch 
sampled 

CE SNS bit (active for MST 
down tevel at A-B2N2 U06) 
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SENSE (SNS) INSTRUCTION FORMATS (Continued) 


ee 
Q Cade Operand 1 Address 

oS eS a Se 7 

| 
| | 
7/8 11] 12}1315}16 23|24 31 | | 

ae 

4 


0001 5475 Device Address 2 meee ; 
Print switch on 
Spare 
Lower shift key 
Data character Invalid character detected 
Keyed (EBCDIC) Spare 
Multipunch interrupt 
Spare 
Data key interrupt | 
010 Program 1 key Auto skip/auto dup on 
Program 2 key Record erase actuated 
Program load switch 
actuated 
Release key Program switch on 
Field erase key Skip key 
Error reset key Dup key 
Read key Auto rec rel sw 
Right adjust key Functional key tnterrupt “] 
011 Keyboard enable 
Any function key 
Baii forward contacts 
Unlock keyboard signal \ 
Not available Bail forward trig ! 
Toggle switch latch 
Any data key 
CE sense switch (see note) 


N= O/H MANS WH- Oo 
N= OINMOFWNH HO 


ANP WH +~ OIWN OWN DS Ww 


ZiIw~onf& wn |] OW OO S& Ww 
~ 


ace ees eee ote: Signal jumpered to A-B2 M2P03 ee 
Bscc | 0010 |}0 |_| Device address BSCC ie oes 7 
| 000 | Flag register/cycle steal data =n 
| 001 | System/3-to-micro buffer 
| 010 | Micro-to-System/3 buffer and line 1 auto poll buffer oe 
|__| Micro-to-System/3 buffer Line 1 auto poll __ 
| 011 | Attachment status | 
0 No operation 0 IMPL not complete 
1 Attachment not 1 Micro error 
enabled | 
2 Interrupts not 2 Micro start clock 
enabled 
3 t/O cycle request 3 Micro reset i 
4 1/0 attention/line 1 4 Micro wait 
5 1/0 attention/line 2 5 Micro single cycle 
6 1/0 cycle 6 IMPL latch set 
7___1/0 working 70 ae 
| 100 | CAR or microprogram load start address os ac 
| 110 | Communication line status and line 2 auto poll buffer — 
Line 2 auto poll buffer 0 BSCC line 1 busy 3° me | 
1 BSCC line 2 busy 
2 Line 1 op-end interrupt 
3 Line 2 op-end interrupt 
4 BSCC tine 1 selected 
5 BSCC line 2 selected J 
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SENSE (SNS) INSTRUCTION FORMATS (Continued) 


Operand 1 Address 


Device address MLTA . 
Individual line instruction 

Sense LRC and diagnostic buffers 
Sense current length count and timeout buffers 
Sense transaction address buffers 

Sense line status 

Sense flag and receive length count buffers 
Sense control and branch buffers 

Sense current address buffers 

Sense cycle steal and line interface buffers 


Sense control storage 
Sense op end interrupt source 
Sense PCI interrupt source 
Sense storage address buffer 
invalid N code 
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SENSE (SNS) INSTRUCTION FORMATS (Continued) 


XXX XK XX 
meer : 


Operand address {sense bytes destinations) 


f Op | FF 
Code Q Code Operand 1 Address | 
— + —- i BE ay 
DA M N sf 
i) v8 11 | 12 13 16 [16 23 24 eee ee ssa te) 
Stoc 0011 Device address SIOC (3) aot ee 
[ 0 a _Mustbe zero St ate et eree 
Low Storage High Storage 
Address _ Address 7 =i 
000 | Invalid 7 _ os _ : 
001 ; O- Write mode set Diagnostic mode | 
service response 
1 - Reset service res- Spare 
ponse after 6 ms 
2 - Transfer inne Latch transfer 
2EOT line 4 
| 3 - Transfer fine Latch transfer : 
| TEOT line 3 i 
| 4-Odd panty Latch transfer i 
ime 1 
5 - Decrement Trans line 3 
DAR reset disc Jatch 
6 - Latch 1/O Reset disc latch | 
1 select after 6 ms 
7 - Slave (transfer iine Trans bine 5 : 
6 and 7? latch) reset disc fatch i 
—4 
| 010 T 1 0 - Spare 0 j 
' i 1- End request 1 
2 - Interrupt pending 2 
3-4/0 attention 3 Length 
4- Data transfer reg- 4 } count 
ister parity check register 
| 5 - No-op latch 5 
i 6§-LCR overflow 6 
i 7? WO ready 7 : 
O11 7, 0-1vOID bit 8 1/O transfer line 8 | 
;  1-4/01D bit 4 1/0 transfer line 7 | 
| 2-1/0 1D bit 2 1/O transfer ine 6 
1 3 OID bit 1/0 transter jine 5 
4 -$/O device attached 1/0 transfer tine 4 { 
5 - 1/0 transter tine 14 1/O transfer ine 3 
6 - 1/O transfer line 10 1'O transfer line 2 
ema 7-t/OtransteriineQ ——-t/O transfer line 1 4 
100 0 6 t 
g DAR DAR | 
high low 
7 7 = | 
101 0 - SIOC request latch 0 ! 
1 - Service request 1 | 
2 - Service response 2 I 
3. Interrupt enable 3 Data | 
4-1/0 disconnect 4 transfer i 
5 - Write cell 5 register : 
6 - Read cell 6 
7 - 1/0 selected TE te! | 
110 invalid ne . ie 4 
111 Invalid 2 
4 
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SENSE (SNS) INSTRUCTION FORMATS (Continued) 


OQ Code Operand 1 Address 


12 | 13 15 | 16 2324 31 


2501 Device Address 
Must be 1 


System/3 Model 15 on'y 


- 
o 
Py 


CE bit 2 
Spare 
Spare 
Feed cycle 
Spare 

Rd FCB 1 
Rd FCB 2 
Rd FCB 3 


NOOO ea WN — OW 


ystem/3 Mode! 10 only 


CE bit 2 
OMR area 
OMR column 
Feed cycle 
Spare 

Rd FCB 1 
Rd FCB 2 
Rd FCB 3 


MOO Pm WHY =| OM SOOM & WN =| © 


NOOO PWN = © 


Rd SC t2 cvr 
1 Rd SC 11 cvr 


CE bit 1 
Rd SC 6 cvr 


2 Rd SC Ocvr Rd SC 7 cvr 
3 Rd SC tcvr Rd SC Bevr 
4 Rd SC 2cvr Rd SC 9cvr 
5 Rd SC 3 cvr Pre-rd SC cvr 
6 Rd SC 4cvr 

7 Rd SC Scvr Read emitter 


(9) 
1 
2 
3 
4 
5 
6 Any rd SC evr 
7 
B 
0 
1 
2 
3 
4 


0 LCR overflow Pre-rd feed chk 

1 Trailing edge Rd station feed chk 
2 CR ready Hopper feed chk 

3 No-op Invalid card code 

4 Cover chk (Mod 10) Read comp chk 


CR exec (Mod 15) 
Spare (Mod 10) 
Xlate chk (Mod 15) 
Spare 

S 


on 


Fiber opt/OMR chk 


6 Read overrun 
No rd emit chk 


Sense 2501 Data Addr Reg 
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SENSE (SNS) INSTRUCTION FORMATS (Continued! 


Op. ial: ee eat Tea 7 : 
| Code i Q Code | Operand 1 Address 
| — a 
; DA IM; N | 
: | — | | 
‘0 718 14112 |1315 | 16 23124 24 
F Geet t +- + —--+ a a Gece ee fee ed 
| 3741 9100 i Device address 3/41 (4) 
pg TT Mustbezero ee aie 
[eee a ey: cia neither <e eee dip eh ied te i 3 
Viaaee oer LCC cemeteries : 
| | } 1 000 Invalid Xe nae ea rae Aide ose he ee ree 
001 | 1/0 function register [4000 normal value! OES 
Toro! 0 Spare eine 0 
; : 1 End request j 
| 2 interrupt pending 2 
\ i 3 1/O attention 3 Lengtn 
| | H 4 Data transfer reg 4 count 
H parity cher & ; meg 
| 5 No-op 5 
| 6 Length count reg 6 
| avertlow 0 
| BOD eT OIE ag tet Wega oy Bagh Sy ~ Soe 
| 011 10 VOID Bag 0 Notusedd tatter. reser 
| 1 170 1D Bit 4 1 End of data* 
2 HO 1D Bit 2 2 3741 hus on parity erin? 
| |3 OID Bitd 3 End of record? 
| 4 3741 Attached 4 End of jute 
| 5 3741 Ontine 5 3747 attention regard * 
| f COiskette error) 
| : i 6 Write to Attaverneat® “iat usest 
' 7 Read from 7 Not used 
ee ee Gomeeees ChCAon eee os be . So 
100 | Data address reurster 
ice OES SO OIE eae ee ONE ; 
101 10 B74 Deycle Q 
request latcon 
| 


! ! 1 Service request i 
| Z Sernice response 
\ } 
! ; i 3 Interrupt eeatile 
| \ ' 
' | 4 VO disconnect 
| 
15 Write cail 
| 6 Read call 
! i ; ? 1/6 select 
| All orhee N codes invalid and cause f 
i ; " Cause op-endinterrupt Mod 15 
fee pom eet ot te UUs Sees ee FP aed See at ee oe Ma ee Wes awe seaek oy 5 
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SENSE (SNS) INSTRUCTION FORMATS (Continued) 


Operand 1 Addrees 


Msg buff adr reg 
Micro prog depend. 


Micro prog depend. 
MIAR-LO 


Control store even Control store 
Op decode reg Op decode reg 
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SENSE (SNS) INSTRUCTION FORMATS (Continued) 


[ Op | iq | 
Code { Q Code Operand 1 Address 
25 —— a ae aS = 32 eae | 
DA [M N : 
| 0 7/8 1711211315 |16 2324 31 | 
Praaz foro | | | ewer address 1942 (53 Sa 
; Sense | (6) nat a fa Mustbe ero ; | 
Toot 7 : O Not assigned O All calls on | 
| | 1. Not assianed 1 Readcels 7.8.9 
| | 2- Not assiqned 2 Read crlls 4.5.6 
3. Punch incremental 3- Readers t. 23 ' 
i drive CBA ' 
4 Punch CB 2 4 Readeells 121100 | 
‘ 5 Punch CB } 5 Reachemitter 
| 6 - Punch incremental 6 Feed CB VY, 3.4 | 
drive CB 8 
fd CE agnostic bt) 7 Feed CBT 
010 T 0 - Punch echo 9 Q Punch echo 1 
| 1- Punch echo 8 1. Punch echo O ; 
2- Punch echo 7 2- Punch eche 11 
3. Punch echo 6 3 Punch echo 12 | 
i 4 - Punch echo 5 4 - Punch echo valid | 
; §- Punch echo 4 5 - Not assigned 
6 - Punch echo 3 6 - Punch cell dark 
| | eee Punch echo 2_ 7 - CE diagnosue bit 2s 
011 Low Storage Address High Storage Address | 
} i Byte 2 (EB2) Byte 1 (EBT) | 
! 0 - Not assigned O- Read compare 
1 - Not assigned 1. Last card indicator 
2- Not assigned 2 Punch check 
3 - Read station jarn 3 Date overrun | 
4 - Hopper misteed 4 4/O anention | 
5- Extra feed cycle 5 No-op latch 
| 6 - Punch station jam 6- Feed check 
ene FP  Transportyam 7 tnwalid cardicode | 
100 |_ | Store 1442 DAR ieee, eed coed 
ee ee XXKX XXKX { Operand address (sense bytes destinations} homens a 
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Operand 1 Address 


Tape unit 0 
Tape unit 1 
Tape unit 2 
Tape unit 3 


- Wrong length block 
- Unit exception 

- Data check 

- Diag track check 

- NOP 

- Equipment check 

- Sense valid 


MOO ® WH - O 


- Backward status 
- Not file protect 

- Tape indicate 

- Beginning of tape 
- Write status 

- Start key 

- Tape unit check 

- Not bus 


0 
1 
2 
3 
4 
5 
6 
7 


O - Seven-track 

1 - Even parity 

2- Dual density feature 
3 - Alternate density 
4-5 - Density 


1600 bp: 
800 bpi 
566 bpi 
200 bp: 
6-7 - Model 
Model 1 
Model 2 
Model 3 


- Lamp check 

- Left column check 
- Right column check 
- Ready reset 

- Data security erase 

- Spare 


7- 


SENSE (SNS) INSTRUCTION FORMATS (Continued) 


- Data converter check 
- Command reject 

- Backward ALT P 

- Start velocity chk 

- egal command 

- TV status changed 

- Word count zero 

- Not capable 

te? 

- Tapemark check 

- End velocity check 

- TV position check 

- Reject tape unit 

- Write feed through check 
- No readback data 

- Tach check 

- Overrun 

Byte 5 

- Bus out check 

- Multitrack error 

- Data timing error 

- End data/CRC 

- Envelope/phase error 
- False end marker 

- PE 1D burst check 

- VRC error 


NN PO GOD, 2 AO ER ON SS 


~Oonh WH ~ O 


Byte 7 
0 

1 

2- Track 
3-In 
4- Error 
5 

6 

7 


| 100 | MTDAR-HI __ [MTDAR-LO 


(Continued) 
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SENSE (SNS) INSTRUCTION FORMATS (Continued) 


Code Q Code Operand 1 Address 


1 
| 
| 

12113 15 | 16 23/24 sy 


3410 101 | Attach Byte 0 Attach Byte 1 

(Cont) - Spare O- Address out response 
- ABI parity error 
- ABO parity error 
- CU disabled 


1 - Service out response 
2 
3 
- Two tag error 4. Service in error 
5 
6 
7 


- Command out response 
- Address in error 


- Sub system busy - Command in error 


- Out of sequence - Status in error 


- Sense valid 


NOOB WN — © 


- Spare 


110 | Hardware Sense 
Use this chart if bit 71s off 
- Spare 
- Instruction CTR error 
- XFR error 
- ALU error 
- Spare 
- ROS parity error 
- Spare 
- This bit off 
Use this chart if bit 7 1s on 
- ALU FRU error 
- Instruction CTR error 
- ABO parity error 
- Control tag error 
- Instruction tag error 
- Spare 
- Spare 
- This bit on 
t 
- Dev 0 op end Not used 
- Dev 1 op end 
- Dev 2 op end 
- Dev 3 op end Mod, 8, 12 and 15 only 
- Subsys op end 
- Forced to Q 
- Forced to 0 
- Forced to 0 


Not 
used 


NOOAaA WN +O 
SOO DWN | O 


oO 


oy 


Not 
used. 


WOO RWN - Oo 
NOON & WN 


_ 
~ 
= 
ie] 


OOM fw - © 
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SENSE (SNS) INSTRUCTION FORMATS (Continued) 


BSCA 1000 | —_|__{___Deviceaderens BCA (@) 
ao 


Baie 


Device address BSCA (8) 


heen £0 BOCA Lo fa er ee ey 1 

0 - Reserved 

1- Bit time 
counter 4 

2 - Bit time 
counter 2 

3 - Bit time 
counter 1 

4 - Reserved 


6 - Transmit trigger 
6 - Receive trigger 


7 - CE SNS bit 


0- Time-out 
1- CRC/LRC/VRC 
2 - Adapter check 
on transmit 
3 - Adapter check 
on receiver 
4-Invaiid ASCil 
character 
5 - Abortive disconnect 
6 - Disconnect 
time-out 


CRC high 
(zeros for 
ASCII) 


0 - Reserved 
1 - Reserved 


2 - Reserved 


3 - Reserved 


4 - Block cycle steal 
request (ITB, BCC 
or VRC check) 

5 - LSR/shift register 
parity check 

6-1/0 cycle steal 


5 - Reserved 
6 - Data set ready 


7 - Data line 


(LRC for 
ASCII) 
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SENSE (SNS) INSTRUCTION FORMATS (Continued) 


Op | ae Se 


Code Q Code Operand 1 Address { 
| eee S ) ! 
DA | M | oN | 
0 7/8 11112 |1315 | 16 23\24 31) 
Be : | 4 
DA/ 1000 C zis e * od 
LDA 1 Sse es 
Term, 000 erie prog depend 20 Micro prog depend 21 
Control 001 22 23 
010 24 25 
O11 SIO IR 26 27 
100 {SiO 10 28 29 ; 
101 2A 2B 
110 2C 2D 
111 Micro prog depend 2E Micro prog depend 2F 
Above are sensed if attach disabled ; =< | 
000 | Micro prog depend 30 Micro prog depend 31 ! 
001 {Stop ADRREG-H! 32 [Stop ADRREG-LO 33 
010 | TX ADR REG-HI 34 TX ADR REG-LO 35 
011 | BSCA STATUS-H} 36 BSCA STATUS-LO 37 | 
100 | Current ADR REG-HI 38 CurrentADR REG-LO 39 
101 | Micro prog depend 3A Micro prog depend 38 
110 | Micro prog depend 3C Micro prog depend 30 
be 111 Link ADR-HI 3E Link ADR-LO 3F | 
2265 Device Address CRT = , ay 
M bit is not used, it should be zero __ | 
010 {0 0 Write Op (diagnostic only) 
1 1 Start char gen (diagnostic 
only) 
2 2 Step-Display (diagnostic 
only) 
3 Contents of 3 Cycle steai request 
the data reg (diagnostic only) 
4 4 Display reset 
(diagnostic only} 
5 5 Data register parity check 
6 6 Display not ready 
7 7 Cycle steal ACK’D 
(diagnostic only) 
000 | CRTAR-HI CRTAR-LO | 
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SENSE (SNS) INSTRUCTION FORMATS (Continued) 


Op 
Code Operand 1 Address 
it) 7 13 15 


5444! 5444 Device Address disk drive 1 
5447 5444 Device Address disk drive 2 
010 


No op Scan equal hit 
Intervention required Cylinder zero 
Missing address End of cylinder 
marker 
Equipment check 
Data check 

No record found 


Seek busy 

100 cylinder 
Overrun 

Status Address A 


3 
4 
5 
6 


Track condition 
check 

Seek check 
Unsafe 

TAP line A 
TAP line 8 
TAP line C 
Index 

Head settling 
Jumperable CE bit Bit ring 0 

Mode! 6 Not CC reg position 17 
*Mdl 15 only - with CE mode inactive 

Bit 3 - Seek O complete 

Bit 4 - Seek 1 compiete 

Bit 5- Op end 


On hk WD 


Status Address B 
Jumperable CE bit 
Jumperable CE bit 
Jumperable CE bit 

Not bit ring inhibit* 
Standard write trigger* 
Condition priority request * 


NOOO DWN — O]N 
Oo fk wn —- O|~n 


~~ 
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SENSE (SNS) INSTRUCTION FORMATS (Continued) 


Op 
Code Q Code 
DA M 
0 7|8 17:1) 12 
seas [sioo To 


Operand 1 Address 


16 23/24 


5445 disk drive 1 Device Address 


5445 disk drive 2 Device Address 


5445 disk drive 3 Device Address 


5445 disk drive 4 Device Address 


at 
ran 


Status bytes 0, 1 


| 001 | Status bytes 2,3 4 
Status bytes 4, 5 ia 7 a 
oe Status bytes 6, 7 teeter er 
DDOR local store register - " Perera 
OH Status bytes 8,9 
DDCR local store register 7 zs 
Byte 0 Byte | 
0 Format error 0 Disk drive error 
1 {ntervention required {1 Unsafe : 
2 Missing address mark |2 Seek complete 1 
3 Equipment check 3 Seek complete 2 
4 Data check 4 Data op complete **** | 
5 No record found 5 End of cylinder 
6 No operation 6 Scan equal 
7 Data overrun 7 Disk drive identifier 
Byte 2 Byte 3 my 
0 Decode 6 0 Key ume 
1 Decode parity 1 Data time 
2 Spare * 2 Pre-request latch 
3 Serial read parity 3 Count onented 
4 Disk busy 4 Write gate OE HA 
5 Address mark good 5 Disk drive bus test, 
control tag 
6 Spare** 6 Index | 
7 CE sense latch * oe ae Push, pull mode _ : 
Byte 4 Byte 5 
0 End time, bit tirne 0 Gap time, fieid time | 
parity 
1 Begin, SAM, write 1 SER, DES | 
sync, OF post times 
Zz Op parity 2 Single buffer select 
3 Count time bit time 1 43 SAM, check time H 
4 Read gate 4 Erase gate, RO Jatch 
5 Seek stop, diagnostic [5 Tag select parity, VFO 
mode gate | 
6 Count found 6 Write data 
Previous field 7 Select parity 
Byte 6 Byte 7 s, 
0 Track difference 0 Intermediate speed ' 
counter bit 128 ! 
1 64 1 Slow speed 
2 32 2 Stop 
3 16 3 Detent in H 
14 8 4 Forward iatch 
5 4 5 Initial seek latch 
6 Z 6 Spare H 
{7 1 7 Spare | 
*Seek 3 complete (mal 15 only) (Continued) 
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**Seek 4 complete (mdi 15 only) 
***Dev/Op end interrupt (mdi 15 only} 


****Op end (mdi 15 only} 


SENSE (SNS) INSTRUCTION FORMATS (Continued) 


Operand 1 Address 


Byte 8 Byte 9 
Cylinder address Read/write unsafe 
register bit 128 

Head unsafe 

Write unsafe 

Head address register 


Drive 2 
Drive 3 
Drive 4 


|100 [SNSODDR 


SNS 1 adapter 

Byte 1 EB2 Byte 0 EB1 
SVP req latch Not/rdy unit ck DR-1 
Scan equal Not/rdy unit ck OR-2 
IPL sw remv pos Not/rdy unit ck DR-3 
Op end Not/rdy unit ck DR-4 
No-op Seek complete DR-1 
DM attention Seek complete DR-2 


Unused Seek complete DR-3 
Adapter ck Seek complete DR-4 
MAGS SNS\OOCR 0 2. = = rt | 
Diagnostic SNS (SVP table} 
If a diagnostic SNS is decoded, the existing LAC 
value determines the sense bytes transferred. A 
LIO-2 is used to preset LAC. 
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SENSE (SNS) INSTRUCTION FORMATS (Continued) 


Op T : 
Code Q Code Operand 1 Address | 
r ——t Se at oe a 2 = = ( 
| pa iM) oN ’ 
i | 
10 718 47112/1315 116 23/24 31) 
Fe Or He ace warren conn Sh 
5213 1110 Device address serial printer \ 
pom Vee ne “TSelect painter oes eee, 
L fe betes, _ | Low core address | High core address | 
; 010 : Byte 2 Byte } 
| ' O Countend tatch ,O  Honrvontats yule i 
| i eneck | 
1) Prntleft command 1 Data check 
12) Matrx counter teg 1 12) Margen check 
3. Matrex counter mig 2 13) Syne check | 
4 Matrix counter tig 4 74° ROS check | 
5 Cover INLK switch 15 Vertoaloyele check | 
6.-S.S:.2 6 Pomary carriage | 
| F.OF | 
Deen ne Pine Sa Hee PS a = Nivel coin anit dg 
Ont [ave 4 Tayte 3 
Oo SSA 10 High speed latch 
1 S33 j) Matrix output i 
| hammer dr | 
12 Stepper trigger A (2 Matrix output 
| hammer de 2 ! 
i 3. Stepper trigger B . Matrix Output 
| | hammer dr 3 
4 $58.2 14 Matex output } 
hammer dr 4 
5. SS, ¥ 15 Matox output 
: hamrener dr & 
6 SS.xX 16 Matox output i 
! | hammer dr 6 
17 SSW 7?) Matux output i 
jp NAMA! deo 7 
| [000 7 LLAR-LO i [LEAR HI i 
100 | POAR-LO [PDAR-Hi ae 
bof 1100 | ___[PCAR-LO PCAR HI iA 
1 | Select LCD ey eee Sere ae 
O10 | Byte 2? Byte 1 | 
O Sense amp 1 19 Sense amp check i 
1 Sense amp 2 i) Card skew check | 
2 Sense amp 3 2 Orive check 
j 3. Sense amp 4 13) Read mark check 
4 Timing pulse 14 Lene finder mark 
check 
5 Drive check SS 5 Invalid command 
check i 
6 Activate LCD 6 Card en switch i 
feed clutch 
7? Hold busy SS {? Card out switch | 
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Continued) 


SENSE (SNS) INSTRUCTION FORMATS (Continued) 


Operand 1 Address 


Byte 4 Byte 3 

5213 Printer Skip line SS 1 
(cont) attachment 

Not VFC Skip line SS 2 

Not bi-direc- Late mark 

tronal feature 

Secondary Special tie off 

carriage EOF 

Not L. mar sw 2 & Card alignment SS 

not R. mar sw 1 

R. mar sw or L. mar Spare 

sw 1 (slow) 

Pri. or sec. forms Spare 

motion contact 

Primary forms Stop SS 

emitter advance 
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SENSE (SNS) INSTRUCTION FORMATS (Continued) 


Op 


Code Operand 1 Address 


: x 4 | 
DA M 
| H 
7|8 #11 16 Beata 23 |24 ie). ov ay a 2 
5203 1110 5203 Device Address __ — ra 
Must be zero ts Pee, BP i 
f) jo : oy = | 
1 rT 
2 ? 
3 Left carriage 3 Right carriage 
4 line location 4 line location 
5 5 
6 6 ; 
7 7 fi 
0 0 Not printing - contains ! 
1 Binary amount to 1 character in chain counter 
2 to be added or sub- 2 equal to character at 
3 tracted to the line 3 print position 1 
4 printer data address 4 Printing - contains char- 
5 register 5 acter in chain counter in 
6 (LPDAR) 6 dicating character at 
7 \7 position being addressed otek 
010 |0 Left or right carriage lo Hammer shift clutch ! 
emitter 
1 Execute print latch \3 Pant start SS - emitter pulse 
2 Chain emitter SS 2 Left or night carriage clutch 
3 PSS 1 3 Print cycle 1 
4 Print time 4 Print cycle 2 H 
5 CE sense bit latched 5 Print cycle 3 
6 HMR unit atextreme |6 Hammer set latch 
left (M4) 
7 Home gate 7 Hammer bar right 
0 Carriage sync check 0 Chain sync check 
1 Carriage space check 1 Incrementer syne check 
2 Forms tam check 2 Hammer unit thermal check 
3 Incrementer failure 3 
check Not used | 
4 CE sense bit fatched 4 
5 Hammer echo check 5 48 character chain instalied i 
6 Any hammer on check |6 Unprintable character 
7 No op 7 CE sense bit 
0 ) I 
1 1 i 
2 2 
3 LPIAR-Hi 3 LPIAR-Lo 
4 4 
5 5 : 
6 6 | 
? ? _ 
0 0 : 
1 1 | 
2 2 ' 
3 LPDAR-Hi 3 LPDAR-Lo 
4 4 
5 5 
6 6 
7 7 


oes 
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SENSE (SNS) INSTRUCTION FORMATS (Continued) 


Operand 1 Address 


1403 Device Address 
High-speed dr Hammer set 
Low-speed dr PSS1 
Carriage emitter Cycle steal latch 
Chain emitter Chain/train ready 
1403 attached Print time 


Home pulse Hammer off echo 
Carriage setting End-of-forms 

CE SNS bit Inhibit carriage 
Carr sync check Chain sync check 


Not used 

Not used 

Echo check (SA) 
Interlock check 
48-char train 


Not used 

Forms check 

Print data check 
CE SNS bit latched 
Hammer echo ck 
Any hammer on ck Unprintable char 
No op CE SNS bit 


PIAR 


0 
1 

2 
3 
4 
5 
6 
7 
0 
1 

2 
3 
4 
5 
6 
7 
L 


| 001 | 

ee eee ee (ae 
| 011 [Hammer address-X 
Buffer parity bit 

| 110 [scr RAR 6 ee ee 
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SENSE (SNS) INSTRUCTION FORMATS (Continued) 


re 
Code 


This info will be 
available to SNS 
‘010’ only when 
a feed check 


occurs 


{nput station 
Primary pre-read 
Primary pre-pch 
Primary pch push 
Secondary pre-read 


Read statton late 


Punch station 
Print station 
Cell 8 to9 
Corner station 


Q Code Operand 1 Address 
DA M = =| 
0 7/!8 1 | 121498 16 31 ; = 
2560 1111 2560 Device Address 
a a 2.G | 
1 — 
0 | 000 " Pres Addr — 
O Unused QO Unused 1 
This info will be 1 CSAR chk ; 
valid after any 2 CS chk 2 Adaress of | 
adapter chk 3° ALU comp chk 3 tocal store, 
occurs 4 X-reg mask chk 4 main store, oF 
5 ALU bus chk 5 ext frazen at 
6 Main store chk 6 the time of the 
7 Y-reg chk 7 adapter check 
oO | 001 Data Chks Machine Chiks 
This info will be QO Read overrun O Overlap mode | 
avaiable to SNS ¥ Punch overrun t Column smit raswi 
‘001’ only when 2) Print overrun 2 Column emit erase 
a machine chk Read comp chk 3 Extra fdcicycie | 
occurs 4 Punch comp chk 4 Feed CB sey 
le Invalid char 5 Pch push extra 
cycle 
6 Fiber optic 6 Pch ner CB seq | 
— — — — 7 Print xtatechk 7 PrnicBsea _ _| 
0 001 Data Chks Column in Error 
This info will be QO Read overrun O Overian mode 
avatlable to SNS 1 Punch overrun 1 
This area wil! 
‘001’ only when 2 Print overrun 2 
a data check 3 Read comp chk 3 conan ae 
first colurnn 
occurs 4 Punch canip chk 4 
imerror if any 
= snvsliche nat = data chk has 
6 Fiber optic 6 
fat De 7 Print xlate chk 7 Sreuiten 
oO | 001 ie DataChks.—S | Punct) Goi Count 
This info will be lo Read overrun 0 Overlap mode 
available to SNS 1 Punch overrun 1 
‘001’ only when 2) Print overrun 2 Number of 
no errors are 3. Read comp chk 3 columns 
present 4 Punch comp chk 4 punched an i 
5 Invalid char 5 the last punch | 
6 Fiber optic 6 command 
7 Print xlate chk a 
010 Feed Chks Feed Chks 
(6) 
1 
2 
3 
14 
5 
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ON awWN = © 


Secondary pre- 
punch 

Secondary punch 
pusher 

Read station early 


Stacker Jambar 


6 Cover interlock 


7 Attention 


_ 


(Continued) 


SENSE (SNS) INSTRUCTION FORMATS (Continued) 


Op 
Code Q Code Operand 1 Address 
2 te oS aa 
DA M N { 
Pe 7/8 1111211315 {16 23/24 31! 
2560 9 010 Rows in Error Rows tn Error 
foont) This into will be O Comp Hi/extra O Comp Hi/extra 
available ta SNS 1 Comp Lo/missing {1 Comp Lo/missing 
‘010’ only when 2-12 2-4 
a data check 3-11 The actual |3.5 The actual 
occurs 4.0 row or rows [4-6 row or rows 
5-1 that caused |5-7 that caused 
6.2 the datachk{i6-8 the data chk 
7-3 7-9 
010 | ~=~——~—“—— [Read tum Gt ds Print Column Cnt. 
This info will be 0 Number of 0 Nurnber of 
available to SNS columns read columns print- 
‘010° only when on fast read ed on last print 
no errors are 7 command 7 command 
present 
{ 0 011 Restart Byte General Status 
Byte 2 contains Qo scl QO Pri last card 
card positions 1 SC2 1 Machine checks 
prior to the 2 SC3 2 Feed checks 
failing cycle or 3 SC4 3 Data check 
current card 4 Scs5 4 Sec last card 
positrons if no & SE? 5 No-op 
error 6 Spare 6 Pri hpr check 
‘ 7 Spare 7 Sec hpr check 
0 100 0 


Y Print data address reg 


7 
101 0 
q Read data address reg 
7 
0 110 0 
y Punch data address reg 
7 
1 001 | This info wil be Diag RAP Mode Diag RAP Mode 
available when the {Q Data in exter 0 Address of 
attach 1s in diag } nal or LS reg external or 
eer 
1 001 Diag MTAP Mode Diag MTAP Mode 
This info wilt be 0 FCB1 O Solar cell 1 cvr 
available when the {t FCB2 1 Solar cell 2 cvr 
attach is in diag 2 FCB3 2 Solar cell 3 cvr 
MTAP mode 3 FCB4 3 Solar cell 4 cvr 
4 FCB5 4 Solar cel! Scvr 
5 FCB6 5 Solar cell 7 cvr 
6 Corner sta SS 6 Solar cell 8 cvr 
7 CE SNS bit 7. Solar cell 9 cvr 


Diag MTAP Mode 
Pri pre-rd inj 
Sec pre-rd inj 
Pri Ist pch ej 
Sec 1st pch ej 
Print gate sel 


This info will be 
available when the 
attach 1s in diag 

MT AP mode 


O Any feed CB 
1 Spare 

2 Sec pre-pch reg 
3 Spare 

4 Feed clutch sel 
5 

6 

7 


SM OO fh WN © 


Pri hpr mag Spare 
Sec hpr mag Punch clutch sel 
Pri pre-pch reg Record emit 


(Continued) 
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SENSE (SNS) INSTRUCTION FORMATS (Continued) 


Operand 1 Address 


+ = 2° 1 
| 
23124 31 | 4 
Diag MTAP Mode Diag MTAP Moae 
This info will be QO Solar ceil 6 cver O Prt pres roti hold 
available when the |1 Punch push CBI 1 Neprt pres roi! hold 
attach ts in diag 2 Print CBI 2 Prohpr switch 
MTAP mode 3. Print CB2 3. Sec Apr switch 
4 Punch CB1 4 Mtr relay sel 
5 Punch CB2 5 ReadSCZ&3exp | 
6 Incr drive CBA 6 Read SC2 exo 
Sf? Liner drive CBB_ at Read SC3 exp 
Diag Read Evaluation Mode 
This info will be O Read emitter 0 
available when the j}4 1 
attach ts in diag 2 Read SC12 exp 2 Read SC4 exp | 
read evaluation 3. Read SC11 exp 3. Read SC5 exp | 
mode 4 Read SCO exp 4 Read SC6 exp 
5 Read SC1 exp 5 Read SC7 exp 
6 Read SC2 exp 6 Read SC8 exp | 
7 Read SC3 exp 7 ReadSC9exp ss} 
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SENSE (SNS) INSTRUCTION FORMATS (Continued) 


Operand 1 Address 


Punch CB 0 
1 Punchstrobe 1 
2 Punch magnet one 2 
3 Ind 1 byte 2 bit 3 3 
(spare) 
4 Print time 4 
5 Print fire CB 5 


6 Print magnet 1 (A1) 
9(A2) 

7 Ind 1 byte 2 bit 7 

(spare) 

Corner kick magnet 

1 Print stepper clutch 
magnet 

2 Post-print cell 
covered 

3 Print inject CB 

4 Print kick CB 

5 Print stepped CB 

6 Print allow, punch 
execute 

7 Ind 2 byte 2 bit 7 

(spare) 

0 Print buffer 1 busy 

1 Print buffer 2 busy 

2 Card in wait 1 

3 Card in wait 2 

4 

5 


Overrun (5415 only) 
Hopper cycle not 
compiete 

6 Card in transport 
counter bit 2 

Card intransentr bit 1 


5496 1111 
Contents of DR 


= 
129 
| 000 { ORAR-HI 


Attachment Multi 
Function register 


24 


Hopper 1 or 2 
Hopper cell covered 

Gear count 1, 3,5, 7,9, 11 
Read cell one exposed 


Read cell 18 exposed 
Allow read 
Hopper CB 


Ind 1 byte 1 bit 7 (spare) 


Punch registration roll 1 or 2 
Prepunch cell covered 


Punch gate magnet 


Punch eject roll magnet 
Punch stepper roll magnet 
Corner cel! covered 

Punch stepper CB 


Ind 2 byte 1 bit 7 (spare) 


Read check 
Punch check 
Punch invalid 
Print data check 
Print clutch check 
Hopper check 


Feed check 


No-op 


Off tine 
Transport jam 
Stacker full, hopper empty, 


or hopper jam 

Not used 

Incorrect card code 
Compare error on read or 
punch I/O cycles or failure 
to take read cycie steals 
129 not attached 
Katakana not installed 


DRAR-LO 
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LOAD 1/0 


The following instruction formats are in GQ Code suquencr 


Q Code Operand 1 Address | 
- as ae valde “4 | 
M N | | 
i 
| 
12 |13.15| 16 23 (24 31, 
Nore ee aes Po Seen Seed ee 
Onect addressepg, operand 2 -by te address | 
XR7 addressing, operand L-byte displacement —<¢ - oe 
+ aa See eee ad 
at XR 2 addressing, operand Lebyte displacement re bane eo ws 
(ieee ei (2:5 eae ene | 
[ep device adress on 
ke Interval tmet 
000 | Time: low byte Reserved a a a 
001 Timer high byte Timer ned byte pied tes ae 
Modet 6 console keyboard printer eran a 
4/6 if 0 Thpit unused, can be either Oor — ee 5s ; 
Key Ox x High-order bit uaused, can be O or 1 ~ - 
board 000 {| Turn off command indicators 7 7 : - — = aie __ 
Printer 001 | Turn on command indicators = eee ee 
4, O1lx | Set fred indicators Gow-order bit unused) ou Se 
5471 0001 |. 5471 device address _ se eee i 
Printer 1 M bit must be 1 to select printer _ Pee) 
Key 000 | Load character to be printed : 7 
board All other N codes are invalid ~ 7 ea olan 2 aod 
5475 0001 5475 device address 7 tenon oo i? hg 
Fz M bit must be 0 to select keyboard =o __. beats 
000 | Set sticklight indicators <f Panay, 2, _ cl 
Ail other N codes are invatid | 
3277 | 9001 | | Attachment Address - . 
O | 000 | HDB register address (32 reg) a mae, a2 
001 HDB register address . a 
HDB register address OM Jue a | 
O11 | HDB register address 7 eee 
100 | HDB register address am, : 
101 HDB register address ae 7 ” . 7 s Z 
HDB register adciress : 
LL HDB register address ~ ; Sk, 
1 ; 000 | Contro! storage 7 : 
Op decode register ee i 
al 011 | CRT data address register a! 
Bscc [| 0010 Device address BSCC i = 
IMPL stop address register | 
r 010 | Select line 1 (operand 1 address not used) a 
[ o11 | Select line 2 (operand 1 address not used) _ : sath th 
| 100 | Current address or IMPL start address =| 
Diagnostic | 
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LOAD 1/0 (Continued) 


Code Q Code Operand 1 Address 


16 


MLTA 


SIOC 


Device address MLTA (2) 
ro| | Individual line instruction 
100. Load flag and receive length count buffer 
100. Load control and branch buffers 
| 110 | Load current adaress buffer 
| 1 [| [General adapterinstrucuon 
| 000 | Loadcontioistorage 
| O10 | Load select 
| 011 | Load storage address buffer 
Pf Device address for serial 1/O channel 
Sorte bit must be zero 
pr ee function register 
Length count register 
Pitt [george transfer register 
: | Tau other N codes are | AllotherNcodesareinvalid  ssi‘“s~‘“‘“‘iSSCC*” 
2501 ptf fd 2501 Device Address 
| | Must be 1 
Ma: Load length count register 
Load 2501 data address register 


oa Load LRC and diagnostic buffers 
Load current length count and time-out buffers 
at Load transition address buffer 
L 1t1 | Load cycle steal and line interface buffers 
Invalid N field 
Data byte at operand address 
Data at operand Data at operand 
- 1 address (EB 2) 1 address (EB1} 
Bitposttion 0123456701234567 
A logical 1 in the appropriate bit position selects 
the indicated line 
Line number Unused 87654321 
ito feat agg Data address register 
3741 -——-Bewse address 3741 (4) 
| | Must be zero 
Ho 1/O function register 
a Length count register (Load 255 bytes minus the number of 
eee to be transferred -- use hex) 
pee Data address register 
Data transfer register 
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Load 1/O {Continued} 


can 
Op i 
Code Q Code Operand 1 Address 
Mir Sa i Cie aee ele Tein oy 
DA M N | i 
| 
0 7/8 11] 12)13 15] 16 23|24 at 
sarthe aie eaeee 4 
DA/ . eS ee eee oe ee Petes em 
LDA at 7 
Attach Msg buff adr reg 00 Msg buff adr reg 01 
| 
Con- Micro prog depend 02 Micro prog depend 0% 
trol \ | 
oc Micro prog depend ore) 
Micro prog depend OE Cycle steai OF : 
The above are LOADED when attachment is disabled bh 
Micro prog depend 10 Micro prog depend V1 
12 13 H 
1c Micro prog depend 1D 
Micro prog depend 1E MIAR-LO iF a7 i 
The above are loaded when attachment is enabled Le 1 
20 21 i 
2E 2F 
- — —| 
30 31 


3E 3F 
These buffers are foaded simultaneously with buffer = 
00--OF (attach disable) or 10-.1F (attach enabled) if tne 
micra-controtler 1s disabled — (used to set parity). See DA/LDA 
term., control for meanings (Q Code = 1000 1 xxx) 
Control store even Control store odd 
Op decode reg Op decode reg 


Card 
1/0 


1442 device address “ | 
Must be 0 


Length count register 
Data address register 
Alt other N codes are invalid 


Tape unit 0" 
Tape unit 1" 
Tape unit "2" 
Tape unit "3" : 
Byte count reg (in 3411) — 
MT DAR ; 
Not used Bits | Bit4 | (other bits-unused) 
0 0 Disable all OP-end INT 
Mod. 8, 12 t | 0 | Enable all OP-end INT 
& 15 only 0 Reset addressed TU-OP end | 
1 1 Reset subsystem OP end ~~] 
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LOAD 1/0 (Continued) 


Operand 1 Address 


| 1000] | | Device Address BSCA 
| 0 | BSCA 1 


Stop address register 
010 | Transition address register 
100 | Current address register 


Current address register (not subject to busy) 


DA/ 
LDA 
Term. 
Control 


Micro prog depend 


SiO IR 


Micro prog depend 


Micro prog depend 30 Micro prog depend 31 
Stop adr. reg - hi 32 Stop adr reg - lo 33 
Tx adr reg - hi 34 Tx adr reg - 10 35 
BSCA status - hi 36 BSCA status - lo 
Cur adr reg - hi 38 Cur adr reg - lo 


The above are loaded when attach is enabled 
Set keyboard/dispiay screen address register 


gre M and N bits must be zero 


[1010] |_| Drive 1 (top drawer) 
| 1011} | | Drive 2 (bottom drawer) 


M bit unused, should be zero 
Diagnostic use 

Read/write address register 
Control address register 


Drive 2 

M bit unused, Should be zero 
Diagnostic use 

Read/write address register DFDR 
Control address register DFCR 
5445 Device Address 

5445 disk drive 1 Device Address 
§445 disk drive 2 Device Address 
5445 disk drive 3 Device Address 


= 
a 
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LOAD 1/0 (Continued) 


i Op 1 
Code Q Code Operand 1 Address i 
= + 
DA |Mj| N 
0 7\8 114} 12 1315 | 16 23) 24 4 
| ekianes es eT Ae Batcee Begin AOS Re 8 
3340/ 1100 8) 4 3340 disk drive 1 device e , adores eee es are aoe 
3344 1100 1 3340/3344 disk drive 2 device address 
11011) 0 | 3340/3344 disk drive 3 device address meas 
Hoa [3340 disk drive 4 device address pe ee Tian: 
100 |DDDR aa eas 
101 | Diagnostic LIO 1 H 
110 [DDCR._ a oeiee ata ieee 
111 | Diagnostic LIO 2 
§213/ E Device Address seria! printer ‘ i 7 
2222 Selects printer 7 7 
Selects LCD Wales a me) | 
000 | [nvaiid i : = 1 
001 | LLAR 4 
010 | Contro! LIO . jen =| 
011 tnvalid ; 7 - ; 
100 | PDAR eae 1 
101 Invand pre ca 4 
110 | PCAR eee 
171 | Invatid 7 7 a eee 
1403 1110 1403 Device address = 
0 000 | Forms length Unused | 
| 100 | LPIAR high LPIAR iow ~ = 
110 | LPDAR high “LPDARiow———™” 1 
1 000 | RAR : Unused . 7 = ; sll 
010 | IAR Unused 7 | 
| 100 | Buffer DAR _ | 
110 | SCR Unused 
5203 Sis sae eee Printer device address ne kaa 
Printer M bit unused, should be. zero ~ 4 ° 
| 1005 Load forms length Be ye ee eg 
100 | Line printer unage address register : fae ce . ‘ 
110 | Dataaddress register eae ~ eer 
Ati other N codes are invalid | 
; 6424) 1111 5424 Device address spect : . 2 
7 Normal mode ~~ 


sl 


1 Diagnostic mode 
[~ 100 ME CU print address register “MPT AR 
101 MF CU read address register MRDA 
110 ___MFCU punch address reg! MPCAR _ 
111 “LO interrupt contra! (5415 ony! 
EB2 7 {data used to CTRL interrupts? 
not 0123 4567 EB1 
used 1 Enable interrupt 
6) Disabie interrupt 
1 Reset Op end int 
1 Reset Prt buffer Tint 
1 Reset Prt buffer 2 int 
Data recorder device address 


. it should be zero 


de 


es 


er mec 


! 


eilins sts 


Ll 


100 — PROG. 


LOAD 1/0 (Continued) 


Op 
Code Q Code Operand 1 Address 
DA M ; 
(4) 7\8 11/12 16 23) 24 31! 


Normal mode 


Diagnostic mode 


2560 1111 | 2560 device address 
| 000 | 


00 | Unused Read length 


1) 
les 
| 9 | 
ro {| 001 | “Micro MTAP or read evaluation 
[ + | oot | *Micra RAP mode 
ro | Punch Jength 
| 0 | 
| 0 | 
0 


**Print length Print head select 
Load print address reg 

101 | Load read address reg 

110 | Load punch address reg 


*LIO ‘001' EB1 format 
0123 45 67 


Register Addr 
00 = 3F Diag RAP mode 


In diag RAP mode, EB1 will load the address of the register and EB2 will 
load the data. The microprogram will then load the data from EB2 into 
the register addressed by EB1. 


If the ‘M’-bit is on, the 2560 box will be electrically disconnected from 
the attachment. 


**Print Head Select Format 


Ix{ xt | [i 

Ix} xf tit Ty fT [ra 5| 
Lx{xfij [ TT T [6] 
The read, punch, print fength plus print hd select must be loaded prior to 
issueing respective read, punch, or print SIOs. Any length count of zero 

will result in @no-op of that respective command; te, if read jength is zero, 


any SIO that involves reading will be nooped. The length counts only 
have to be loaded once. 
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TEST I/O AND BRANCH (TIO) INSTRUCTION 


In Q-byte sequence 


Op | 
Code Q Code Branch to Address | 
et Sie 4 | 

DA M | | 

16 23 24 31 | 

als : a 

2 byte direct address eis 

1 byte indexed by XA1 ate PRs 4 

1 byte indexed by XR2 aaa i 


XXXK XKXKX 


Hh 


Model 
Key- 
board/ 
5471/ 


0 


0 


Ww 

NON 

on 

awn 
= i>) 
= 


| eislelelg| (S58 
oO —_ 
pare = = 


x 
o 
oO 


x x 
~~ 
= © 


XKXK KKXX 
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Device address DPF (0) 


Not-ready -to-ready 
Interrupt pending 


Niust De cic 


Program level 1 

Program level 2 

Tests setting of OPF 
switch 


Cancel program level 


Load program jevel 
from MFCU/AUX 2 
Load from console {/O 
Load prog from 
ALT/AUX 1 

Branch to address :f condition 1s met 
Op codes D1 and E71 are indexed. 
Device address keyboard 


Attachment Address 
No - 
Attachment not ready 

Pending interrupt line 0 or 1 


o 
he) 


HDB/External Pty Chk 
ontrol Storage Pty Check 
torage Address pty chk 


AQ 


Y|> 
= 
bd 
o 
is) 
> 
oO 
3 
= 
ie) 
Zz 
(99) 
fe) 
x 


torage write data pty chk 
Attachment busy 
Device address BSCC 
Not rdy/unit check 
Op end interrupt 
System/3 - to - micro buffer full 
Interrupt pending 
Micro - to - System/3 buffer full 
Device address MLTA (2) 
Individual fine instruction 
Line unit check 
Op-end interrupt pending 
Line busy 
PCI interrupt pendin 
General adapter instruction 
Adapter not ready 
Line op-end interrupt pending 
Any line busy 
Line PCI pending 
Any line unit check 
Adapter check 
Diagnostic bit 
Any tine selected 


Branch to address if condition met. 


TEST 1/O AND BRANCH (TIO) INSTRUCTION (Continued) 


Branch to Address 


sioc [oou[ | | | Device address S10C 
fot [| M bit not used 
| ef —— SIOC not ready 
Poo | i SIOC busy 
Ts xxxx xxxx | Branch to address if condition met. 
2501 | 0011 | | 2501 Device address 
aes 
roo [| sd 2501 not ready or error 
| 001 | ss 2501 interrupt pending (Mod 15 only) 
fo10 | 2501 busy 
3741 [oroofo]t [| 
fy Attachment not ready/check 
oi0 | sts—~—S@Y Attachment busy 
442 |o0101, [|  {[ [| Device address 1442 (5) 
fof [| | Must be zero 
| 000 |  —_—SX_ Test for 1442 not ready 
fad RES) N 
Note: All other N codes invalid 
Bi abeall | or an 
D1 and E1 are indexed. 
GAP ONO e (he ag ee 
LDA i ee ee Te eat eer eater ae 
Attach 000 Ys Attachment not ready 
trol also sets attachment check 
sd ER cena 
attachment check 
attachment check 
F101 [Attachment check (diagnostich 
ci Storage write check (diagnostic); also sets 
attachment check 
Povor | | | | 1442 Device address 
pot | Must be zero 
(000 | ssf 1442 nat ready or error 
Poio | 1442 busy 
. 101 | ~————i|:1442 interrupt pending (Mod 15 & 12 only) 
SON e BC eae ee Tape unit “0” 
Pont: [cts ape 
Cc ee eee ee OREN CL eee 
ne oe ae ree Tape unit “'3"" 
, 000 [sd Not ready /unit check 
Ft isl (5415 only) Op-end interrupt 
pending 
Rs eee Busy 
BscA [| 1000; [| | si Device address BSCA 
LCA a SM a 
ICA i es ee 
| 000 [Cd Notready/unitcheck 
p 001 | Cd Opendinterrupt 
O00 ieee gt BURY a Fe er 
oo | ss {TB interrupt 
P 100 [ i interruptpending (Diag) 
Pio [ [New data (Diagh 
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TEST I/O AND BRANCH (TIO) INSTRUCTION (Continued) 


tree aie | 
Op 
Code Q Code Branch to Address 
eee te an ee ee 

| DA IM 

12 16 23 24 dl i 

eee 

nee ws ne 

! epithe 

000 Not ready /unit check Pitas iat Meek ates al 

001 Op end interrupt tae ot Lt 

| 010 | Busy sip ling Deceit 

011 ITB interrupt ( 

Interrupt pending pao a uaa! 

2265 1001 Device address display screen I sneteul 
M bit is not used; it should be zero 


| 


x 
oOo 
x 


x ~ 
= Q 
x Oo 


Display screen busy 
Display screen check (D-register parity error ¢ 


i 


display screen not ready) 


| 1001 | 
| 
; [| xxxx xxxx | Branch to address if condition met 4 
444) [rivet 1 
5447 Pf ve? as 
pop f Removable disk ae 
rif Fixed disk ast 2A fe 
| 000 | Not ready or error! 
| 010 | Busy data transfer in process 7 1 
Scan found | 
XXX XXXK Branch to address if condition is net - =f 
5448 oir al eee ; Onve 1 as ee 
pisk [rior |_| Drive 2 madedl 
Eu een reese Te aro! 
F | Lower disk aes Zc aa 
| oo | ti‘i‘s*@Y Not ready or error ee 
| 010; ssid Busy datatransferin process = 
ee Scan found oh ea 
pL XxX xxXX Branch to address if condition ismet y 
5445 EEE 5445 disk drive 1 device address Ce 
+} 5445 disk drive 2 device address naa, } 
lo| | 5445 disk drive 3 device address 
poo | —____] Not ready /unit check eee 
| 001 | Seek busy mae 
et Attachment busy pene Ee = 
ron | Scan hit : 
| 100 | sd int pend — 15 only —< : 
3340 1108 0 3340 drive 1 7 oe 
3344 | 1100 | 1 | 3340 drive 2 4| 
riio1 fo] | 3340 drive 3 - aH 
r1io1 f[ 1] 3340 drive 4 ; rb A 
| 000 | | Not ready/unit check = 
| 001 | | Seek busy Bou Miata) 
pola eee Attachment busy ee 
Scan hit | 
| 100; sd interrupt pending _| 
ryao3. [iio] | [| 1403 device address _ ue eee 
| 000 | Not ready/no op I 
Print buffer busy bent, 5} 
Interrupt pending 5415 ei 
100 [ TY arriage busy : 
io [ Printer busy carmen rans 
|} 1 {oof Diagnostic mode off Fase Boe 
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TEST 1/0 AND BRANCH (TIO) INSTRUCTION (Continued) 


Branch to Address 


a eine | 
| 


| 


24 31 


Device address printer (E} 
Left carriage 

Right carriage 

Not ready 

Invalid 


Branch to address if condition met. 
Op codes D1 and E1 are indexed. 


Device address serial printer 


Branch to address if condition met 
29 device address 

Unused, must be zero 

1/O check or not ready 


Device address MFCU (F) 
[Primary 
Read feed busy (condition 1) 


Branch to address if condition met. 
Op codes D1 and E1 are indexed. 


XKXK  KXKK 
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TEST 1/0 AND BRANCH (TIO) INSTRUCTION (Continued) 


Branch to Address 


= ee Ea Oe ee | 
] 

| | 

i 


24 31 
ate saat iia Bleed eS 


2560 : 2560 device address a Ay Stach eta 
Primary feed Co Oey see, 4 


Feed not rdy/error 7 


Read busy . ‘Ed aaa 7 dod : 
Punch busy co - oe eel 
Print busy Pe A aK cine etek 
| Any busy = i one . erie 
Punch or print busy 
Interrupts enabled a re 
lL Interrupts pending SS hus =: a es 
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START 1/0 


In Q code sequence 


Control 
Code (R-byte) 


0123 4567 Start 1/O operation 
| SSs«STsSCPU device address 


Op 
Code Q Code 


DA M 


—_ 
N 


pra |} 


Reset interrupt request 
Disable interrupt 
Enable interrupt 

Stop timer 
Start timer 
Device address - DPF -M and N must be zero 
Not used 
Enable dual programming mode 

Disable dual programming mode 

Enable interrupt level 0 (system control panel 
interrupt) key 

Disable interrupt level O 

Reset interrupt request 0. All other N codes 
invalid 


Line address = 0 = 3277 
Control only 
Read (with control) 
Write (with contro!) 
Erase unprotected (with control) 
No control (unlock keyboard) 
Use buffer address reg and count reg 
Reserved for expansion (must be 00) 
3277 untock keyboard 
3277 lock keyboard 
3284 prtr format = NL and EM control! 
3284 prtr format = 40 character print line 
3284 prtr format = 64 character print line 
3284 prtr format = 80 character print line 


5408 


5410 
5412 
| 0001 |_| 
| o | 


oO _ 
= 


2 
= 
oO 


11 
fi[ ooo [——Ss*d|s immediate (no Opendinterrupt) 
10x Disable attachment 

tix  O0Oxx Enable attachment 

1x0 OOOxx 

1x1 OOOxx 

x0 000x0 

XXX Enable interrupt 

XXX Reset interrupt request 
;ooo1; | [| Device address keyboard 


Disable Microcontroller 
ie eee M bit is not used; it should be zero 
: [000 
0000 CE diagnostic (set interrupt request) 

: xx01 0000 Reset parity check 
xx00 1000 Drop bail (lock keyboard) 
xx00 0100 Pick up bail (unlock keyboard) 

: xx00 0010 Enable interrupt 


Enable Microcontroller 
Disable interrupt 
xx00 0000 Disable interrupt 
0001 Turn off current interrupt request 
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START 4/O (Continued) 


[Oop |. i ‘Control > * 7 - : aaaaeas 
Code | Q Code Code {R-byte) 
| (Smog gi nek Ai a 
i DA M N 
| 
| 0 718 11/12 )13 15) 16 23 
5471 [0001 goths ote cere oi. REY agrh se punter Weenie US | 
Prin- 0 Select keyboard : 
pa 
ter i 000 Must be zero 
Kry- r ae Oxnx Zero inde ates unused pagtn : i 
; board | | | 1 Turn on request pedi mar atiae : 
| i 6) Turn off request pending meeckcator : 
| H 1 Turn aon proceed indicate: 
{ I 0 Turn off proceed indicator 
| 1 f Enabie request key interrupts i 
8) | Disable request key inferrupts 
| 1 Enable data key intereugts 
0 Disabie data key interrupts ; 
} i 
| 10 Do not peat 
| i i | Start carner return (and index: 
0 + Do nat carrier return | 
i 1 Force a printer feeritack switeh response : 
| 1 Force a printer fog furnchon svwitun responce 
i | 0 | Not used. Must be eer 
1 | Enable printer interrup? 
| i 0 Oisable ponmter interrupt 
1 Degate printer magnets 
Le | aps \ 7 4 \ Reset punter mterupt \ 
"5475 0001 0 00 Device address keyboard : 
Key- ececaes art cad 1 : ~ Program numenc shitt : 7 
board } 4 , Program tower stiuft | 
} j Ture: error indicator on ji 
| 0 Bit 3 reserved | 
j 1 i Restore key 
| 1 | Untock keyboard 
| ie) Disable intercupt { 
i 1 Enabie uiterrupt } 
a. Poad it &: L. 1 ah Turn offimteruptregaest 7 4 
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START 1/0 (Continued) 


Control 


Code (R-byte) 


23 


Device address MLTA (2) 
Individual line instruction 


Control 
Recertve 

010 Transmit and receive 

011 Receive initial 

100 Spare 

101 Reset 

110 Loop test 

111 Auto polt 

xxx x {fa 1, bits 1, 2,3, and 4 of control code are 
effective 
Oxxx x tf a0, bits 1, 2,3, and 4 of control code are 
disregarded 
1 Enable data adapter 
0 Disable data adapter 
1 Enable test mode 
0 Disable test mode 
1 Select switched line facility 
0 Select nonswitched line facility 
1 Select 600 bps line speed 
0 Select 134.5 bps line speed 


000 


xxx 


Start interval time-out 

Cancel interval time-out 

Reset PCI interrupt 

No action 

Reset op end interrupt request 
No action 


General adapter instruction 


Control 


hes ol Invalid N field 


If a1, bits 1, 2, 3, and 4 of control code are 
effective 

If a0, bits 1, 2, 3, and 4 of control 

cade are disregarded 

Disable MLTA 

Enable MLTA 

Disable microcontroller 

Enable microcontroller 

Disable wrap mode 

Enable wrap mode 
Spare 
Spare 

Spare 

Spare 

Disable PCI interrupt capability 
Enable PCI interrupt capability 
Disable op end interrupt capability 
Enable op end interrupt capability 
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START 1/0 (Continued) 


Control ; a | 


Code (R-byte) 


Function Specified 


Enables interrupt request | 
Load micro-to-System/3 bu ffer 
Not used 

Set IMPL 

Enabie single cycle 


Set micro reset 

Enable attachment 
Disable interrupt request 
Reset interrupt pending | 
Not used 

Micro start clock pulse 
Disable single cycle 
Reset micro reset 
Disable attachment 


Receive only 


Transmit and receive 
Recerve initial 


Microcontroller contro! 


Function specified 


Start 2 second timer | 
Not used 
Not used i 
Start CE trace 
Not used ' 
Not used 

Set test mode on 
1000 0001 Cancel 2 second timer 
1000 0010 Disabie tine setected 
1000 0100 Stop CE trace 

1000 1000 Not used 

Not used 

Stop polling 

Set test mode off _ 


+ 


CE diagnostic (used to dump CE trace) 
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START E/O (Continued) 


Control 
Code (R-byte} 


Device address SIOC (3) 
Not used. A zero ts preferred 
Reset interrupt request These control 
Enable interrupt ability codes may also be 
Reset interrupt ability used with N codes 
Remove SIOC from busy state 001 or 010 betow 
Set interrupt request 
Read 1/O device 
Write 1/O device 
1/0 control 1 
1/0 select 8 
1/O select 7 
(/O select 6 
(/O select 5 
1/O select 4 
1/0 setect 3 
1/0 select 2 
1/O select 1 


1/O select 14 

I/O select 13 

H/O select 12 

1/O select 11 

1/0 select 10 

H/O setect 9 

1/0 unit 2 select All other N codes 
1/O unit 1 select invalid 


2501 Device address 


SIO interrupt control 
Read translate 
Read card image 


Disable interrupts 
Enable interrupts 
Reset/disable interrupts 
Reset/enable interrupts 


Reset interrupt 

Enable interrupt 

Disable interrupt 

Remove from busy state 
Set interrupt request 

Read from 3741 

Write to 3741 

Wrong mode sense response 
Normat response 

End of job-in response 
Record length error response 
Parity error response 

End of data set-in response 
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START 1/0 (Continued) 


Controt 
Code (R-byte) 


= 
Attach 


Con- xxxx xOxx Reset diagnostic control 
trol XXX X1Xx Set diagnostic control 


TOxx xxxx Disable attachment 
V1xx  KXxXxx Enable attachment 
xOx xxxx Disable microcontroiler 
TxtTx  xxxx Enable microcontroller ae 
1442 [| o101| | 1442 Device address 
mee Must be 0 , 
Feed 


Read translate 


Punch and feed 
Read card image 
Punch and no feed 
SIO interrupt contro! (Mode! 15 oniy} 


Select stacker 1 

Select stacker 2 

Orsable mterruots 
Enable interrupts 
Reset/disable interrupts 
Reset/enable interrupts 


Tape unit ‘’0" 
Tape unit "1" 
Tape unit '2°° 
Tape unit °°3"' 


Mode set (9 track PE) 
Moue set (9 track NRZI) 
Rewind 

Rewind unjoad 

Erase gap 

Write tape mark 
Backspace block 
Backspace file | 
+ Forward space block 
Forward space file 
Data security erase 


acne | 
Read forward 

ie es ee ee] 
Write 


Read backward 
Diagnostic write i 
Loop write to read 

Load byte 

Write skew check 

Read forward skew check 
Read backward skew check 
Crosstalk check 

FWD diagnostic measure 
IBG timing test 

BKWD diagnostic measure 
Attachment write Diag 
Attachment read Diag 
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START I/O (Continued) 


Op Control 
Code Q Code Code (R-byte) 
mI 
cok M N 
, 0 7/8 114) 12/1315 | 16 23 
BSCA 1000 i Device address BSCA (8) 
LCA tT Gi reo BSCA 1 
ICA 1 L L BSCA 2 | 
000 Control 
: 001 Receive 
010 Transmit and receive 
011 Recevve initial 
: 100 Auto call 
' 101 Invalid 
110 Loop test 
411 invalid 
a TXxx x Ifa 1, bits 1, 2,3, and 4 of control code are 
effective 
Oxxx x If a0, bits 1, 2, 3, and 4 of control 
are disregarded 
1 Enable BSCA 
0 Disable BSCA 
1 Enable test mode 
0 Disable test mode 


Enable step mode 
Disable step mode 


trol 


Spare (no effect) 

Start 2-second time-out 
Cancel 2-second time-out 
Enable interrupt 

Disable interrupt 

Reset interrupt request 
No action 

Note: The control code is effective with every 
N-code function except that the start 2-second 
time-out must be used only with the control 
function (N = 000) y 

Disregard bits 1, 2 and 3 
Activate bits 1, 2 and 3 
Disable BSCA 

Enable BSCA 

No function 

Stop 2 second timer 
Start 2 second timer 
Disable interrupt 
Enable interrupt 

No function 
Reset interrupt 
2265 Device address CRT 

M bit is not used; it should be zero 


xX KX 


KXXX 


Data used in halt 
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PROG. 


START t/O (Continued) 


Control 
Code (R-byte) 


a A A 
Se ee one ee 
cay 
011 


one | 


Device address disk drive 1 (A) z 
Device address disk drive 2 (B} 
Upper disk (removable) aay 4 
Lower disk (fixed) 

Control - seek a 
Read data 

Read identifier 
Read diagnostic 
Read verify 

Write data 

Write identifier 
Scan equal 

Scan !ow or equa! 
Scan high or equa! 
Drive 1 
Orive 2 
Upper disk 
Lower disk 
Control seek 
Read data 
Read identifier i 
Read diagnostic 
Read verify 

Write data 

Write identifier 
Scan equal 

Scan jow or equal 
Scan high or equa! 


| 
Notes: 1. Bits 16-23 are not used by the 
attachment. | 
2. All other N codes invalid i 
oo | 
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START 1t/O (Continued) 


Op Control 
Code Q Code Code (R-byte) 


5445 disk drive 1 device address 
5445 disk drive 2 device address 
5445 disk drive 3 device address 
5445 disk drive 4 device address 
Control 
000 Seek 
Recalibrate 
Read 
Key-data 
Home address and record RO 
001 Count-key data 
Verify-key data 
Count-key-data diagnostic 
Buffer diagnostic 
Write 
Key-data 
010 Home address and record RO 
Count-key-data 
Scan 
Scan key-data, equa! 
Scan key-data, low or equal 
Scan key-data, high or equal 
Interrupt (Mod 15 only) 
Enable interrupt 
Reset seek 1 interrupt 
Reset seek 2 interrupt 
Reset seek 3 interrupt 
Reset seek 4 interrupt 
Reset op end interrupt 
Reset enable interrupt 
Note: An unassigned R byte specification 
causes the attachment to hang-up in the 
busy state 


7. 


PROC 
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START t/O (Continued) 


Op ¥ Control 
Code Q Code Code (R-byte) 
: eee | 
| DA M N | 
| 0 zig 11/12/1315) 16 23 | 
esses py 1s Nei AO te! Tal econ: aplenag ates e 
| 3340 i 1700 | 0 i " 3340/3344, disk Greve T devc ce address or) et Coe 
3344 1100 1 "3340/3344 disk drive 2 e “addr St oie etc i 
1104 | 0 + P3340 75344 sk drive 3 device adress eta 
: 3340/3344 ay ok dave 4 de vice address 

| | 000 |... OS™ Contro! ee a a 
| 0000 | Seek 
i 0001 Recalibrate 
O01 ay eo SP eg ee 
i | 9000 Key Gata ! 
| 6001 HA and RO count aver ' 
| 0016 Count key data | 
0011 Verify key data | 
0100 | Count key data diagnostic and 

0101 reset buffered {og 
\ Qiit Diagnosuc sense 

} i 1000 RO key data oda 
| 1001 HA and RO count odd i 
{ I 4014 Extended functional sense ! 
1101 Data module contro} reset : 
| | Poet = = eee pire ees | 
9000 | Key deta 
\ j 0001 HA and RO even 
| 0010 Count key data ; 
| | 0011 Repeat key aata 
0110 | RO odd : 
| 1000 Write count compressed data ; 
| | Pg 1001 HA at RO 8h en ‘ 
0000 | Equal i be 
i 0010 | High or equal = 
i 1100 H Read or equai 
j i \ 1401 101 | Read or nigh of equal ! 
UT EE Ec ees 
1000 1000 } Enable interrupt i 
0100 | Reset seek complete | 
\ | 1 60010 Reset seek complete 2 
' | i 0001 Reset seek complete 3 : 
1000 {| Reset seek complete 4 | 
0100 Reset op end ' 
\ 0010 Reset enabie mterrupt i 
jo eal he ____ 0001 Program iPL enable | 
coe eS Ae : ~| Device address serial printer 
2222 0 Selects printer | 
Printer i SetectstLCD - “2 dade 
N field is not used; zeros are preferred | 
0000 0000 Senal print operanon eats eye Stas 
| | Pa =: 0009 0001 _Line print operation pee aa ae = 
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START I/O (Continued) 


Control 
Q Code Code (R-byte) 
DA M N 
718 11 3 15 | 16 23 
5203 {1110 [ 5203 Device address 
0 Left carnage is used (single feed carriage} 
1 Tee: carriage is used 
[ 000 | Space only 
[010 Print followed by spacing 
100 Skip only 
: 110 Print followed by skip 
0000 0000 No space A number greater than 
0000 0001 One space 31s not permitted and 
0000 0010 Double space will result in a space 
0000 0011 Triple space 2@ro operation. 
0000 0001 Skip to line 1 
0000 0010 Skip to line 2 112 lines are the maxi- 
mum length of a form 
(8 lines per inch). 
0110 1171 Skip to line 110 
| (aan 0111 0000 __| Skip to line 112 
1110 1403 Device address 
7 0 000 Space only 
010 Print followed by spacing 
100 Skip ont 
110 | _} Pront toltemed by stp _____.] 
T7001 
O10} | Digit 2 
0000 0000 No space A number greater than 
0000 0001 One space 3 1s not permitted and 
0000 0010 Double space will result in a space 
0000 0011 Triple space zero operation 
0000 0001 Skip to line 1 
0000 0010 Skip to line 2 112 lines are the maxi- 
bhiio ced | | mum length of a form 
ida $d | \ {8 lines per inch) 
0110 1111 Skip 10 line 110 
0111 0000 Skip to line 112 
011 | 1000 0000 Enable interrupt 
541571 0000 0000 Disable interrupt 
only | 0100 0000 Reset interrupt (buffer busy) 
0010 0000 Reset interrupt (carriage busy) 
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START t/O (Continued) 


2560 


5496 
129 


5424 


tt] 


jo) 
oO 


= 
(=) 
= 


= 
— 
~ 


Ski ae ea 
Lo | 


Control 
Code {R-byte} 


2560 Device address 


Use primary feed 


Use secondary feed 
Feed only 


Read 


Punch and feed 


Punch and read 


Print and no feed 


SlO interrupt handier 


0123 4567 
xxxx x000 
xxxx x001 
xxxx x010 
xxxx x01 
x100 
xxxx x01 
OOxx = xxxx 


KKK 


Print punch-feed 


Print-punch-read 


Stacker select default {1-pri, 5-sec) 


Stacker select 2 


Stacker select 1 ] 
Stacker select 3 


i$ applied to the card 


in pre-punch. 


Stacker select 4 
Stacker select 5 
Disable interrupts 


| 
The stacker select code { 
| 


Oixx Kxxx Enable interrupts 
1Oxx xxxx Reset interrupts 
TUxx xxxx | Reset/enable interrupts eer 
Data recorder device address 
M-bit ts not used, it should be zero — j 
2 Read a card eo et oe, ! 
P x10 | Punch a card aa 
rxi1 | Diagnostic data a ss 4 
eae Diagnostic cycle steal Seen 
XXKX XXX Data used tn diagnostic data : uy 
5424 Device address Sa 
face a Primary card path ts used _ 
k= ee Secondary card path is used | 
| ooo fi Freed ee aes 
Read si é| 
Punch feed Pees aor 
Punch read pe Ae ns Eas: 
Print feed = a _ 30) 
Printread ores Sa ee ees | 
SO eee Punch print! print feed el ke as i 
cc ees Punch print read fase 
0 Printbuffer 1 1s used - “| 
1 Printbuffer 2 is used “ — 
1 8 bit IPL read 
1 Print 4 lines : 
x Reserved | 
x Reserved | 
000 No selection 
100 Setect stacker 4 | 
101 Select stacker 1 i 
110 | Select stacker 2 | 
df 


Select stacker 3 
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Notes 
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P.O. Box 2150 
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Genera! Business Group/International 
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White Plains, New York 10601 
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